
FENOC Beaver Valley Power Station
P.O. Box 4

FirstEnergy Nuclear Operating Company Shippingport, PA 15077

Paul A. Harden 724-682-5234
Site Vice President Fax: 724-643-8069

December 21, 2011
L-1 1-320 10 CFR 50, Appendix E

ATTN: Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

SUBJECT:
Beaver Valley Power Station, Unit Nos. 1 and 2
Docket No. 50-334, License No. DPR-66
Docket No. 50-412, License No. NPF-73
Request NRC Approval of Proposed Beaver Valley Power Station, Unit Nos. 1 and 2
Emer-gency Preparedness Plan Usinq Nuclear Energy Institute 99-01 Revision 5
Methodology

Pursuant to 10 CFR 50, Appendix E, Section IV.B, FirstEnergy Nuclear Operating
Company (FENOC) requests Nuclear Regulatory Commission (NRC) review and
approval of a proposed revision to the Beaver Valley Power Station, Unit Nos. 1 and 2
(BVPS) Emergency Preparedness Plan. The proposed revision consists of replacing the
current emergency action level scheme with the scheme described in Nuclear Energy
Institute 99-01, "Methodology for Development of Emergency Action Levels," Revision 5,
and as clarified by a series of frequently asked questions associated with the Nuclear
Energy Institute methodology.

Attached is an evaluation supporting the proposed BVPS Emergency Preparedness Plan
revision. Included in the evaluation is a copy of the proposed Emergency Preparedness
Plan revision changes.

Beaver Valley Power Station, Unit No. 1 has a refueling outage in the spring. An
evaluated emergency preparedness exercise is scheduled for June 2012. FENOC
requests approval of the proposed Emergency Preparedness Plan revision by
July 2, 2012 with implementation of the plan to be completed within five months following
NRC approval to allow for time to train personnel on the proposed plan and to avoid
implementation during the outage and scheduled exercise.
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There are no regulatory commitments contained in this letter. If there are any questions
or if additional information is required, please contact Mr. Phil H. Lashley, Supervisor -

Fleet Licensing, at (330) 315-6808.

Attachment:
Evaluation of Proposed Beaver Valley Power Station, Unit Nos. 1 and 2
Emergency Preparedness Plan Revision

cc: NRC Region I Administrator
NRC Resident Inspector
NRC Project Manager
Director BRP/DEP
Site Representative BRP/DEP
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1.0 SUMMARY DESCRIPTION

The Emergency Preparedness Plan (EPP) for the Beaver Valley Power Station, Unit
Nos. 1 and 2 (BVPS) has an emergency action level (EAL) scheme currently based
upon Nuclear Utilities Management and Resources Council (NUMARC)/National
Environmental Studies Project (NESP)-007, "Methodology for Development of
Emergency Action Levels [EALs]." FirstEnergy Nuclear Operating Company (FENOC)
requests approval to replace the current BVPS EAL scheme with the scheme described
in Nuclear Energy Institute (NEI) 99-01, "Methodology for Development of Emergency
Action Levels," Revision 5 (Reference 1), as clarified by a series of NRC-accepted
frequently asked questions (FAQs) on the NEI methodology.

2.0 PROPOSED EMERGENCY PLAN EAL REVISION

NEI 99-01, Revision 5 was accepted for use by the Nuclear Regulatory Commission
(NRC) as stated in a letter to NEI dated February 22, 2008 (Reference 2). On
November 9, 2009, NEI submitted a series of FAQs that clarified portions of NEI 99-01,
Revision 5, to the NRC for review. By NRC memorandum dated September 17, 2010
(Reference 3), the NRC stated that they performed a technical review of the FAQs and
accepted the disposition of a number of them.

The proposed revision to the BVPS EPP EALs will provide a site specific version of the
NEI 99-01, Revision 5 EALs as clarified by the NRC-accepted FAQs.

The proposed BVPS EPP revision includes changes to EPP Section 1, "Definitions"
(Appendix 1); Section 4, "Emergency Conditions" (Appendix 2); and Appendix G,
"References" (Appendix 3).

Emergency Preparedness Plan, Section 1 contains the definitions and acronyms
associated with the proposed EALs. Due to the number of changes to existing
definitions/acronyms and the addition of new definitions/acronyms that support the
proposed EALs, the Appendix only contains the final proposed pages. Note the
superscript designator, Cxx, is used to identify reference documents contained in
Emergency Preparedness Plan, Appendix G, "References." The designator will be
completed upon approval of the proposed EPP revision.

Emergency Preparedness Plan, Section 4 contains the proposed EALs for each unit
with the supporting bases and justifications. Due to the number of changes associated
with the proposed revision, the Appendix only contains the final proposed pages. Note
the superscript designator, Cxx, is used to identify reference documents contained in
Emergency Preparedness Plan, Appendix G, "References." The designator will be
completed upon approval of the proposed EPP revision.
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Emergency Preparedness Plan, Appendix G contains the revision history of the BVPS
EPP. The change supporting the proposed EALs is marked with revision bars.

Appendices 4 and 5 contain an EAL evaluation for each unit describing the differences
and deviations in the proposed BVPS EALs from the NEI 99-01 Revision 5. Differences
from the NEI guidance are, in general, administrative changes that do not affect the
intent of the EALs. Deviations from the NEI guidance reflect site specific design and
operating characteristics, and clarification of EAL intent. The bases for the differences
and deviations are included in these Appendices.

For ease of use of the proposed EALs, a set of Wallboards has been developed. The
Wallboards are included as Appendix 6.

Appendix 7 contains several calculations that were developed to support the proposed
EALs. These calculations are being provided to aid in the NRC's review of the
proposed EALs. A compact disk that contains other supporting documents such as
plant procedures and technical specifications, which would also aid in the NRC's review,
is being sent under separate cover.

NEI 99-01, Revision 5, contains an EAL for Independent Spent Fuel Storage
Installations (ISFSI). Since FENOC will be constructing an ISFSI at the BVPS site for
each of the units, the ISFSI EAL was added to the proposed BVPS EAL schemes,
consistent with the NEI guidance. This EAL will not be used until the ISFSI has been
placed into service.

3.0 REGULATORY ANALYSIS

The relevant regulatory requirements and NRC guidance for the BVPS EPP EAL
scheme change are described in the excerpts below.

10 CFR 50.47(b)(4)

A standard emergency classification and action level scheme, the bases
of which include facility system and effluent parameters, is in use by the
nuclear facility licensee, and State and local response plans call for
reliance on information provided by facility licensees for determinations of
minimum initial offsite response measures.

10 CFR 50 Appendix E, Section IV.B

The means to be used for determining the magnitude of, and for
continually assessing the impact of, the release of radioactive materials
shall be described, including emergency action levels that are to be used
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as criteria for determining the need for notification and participation of
local and State agencies, the Commission, and other Federal agencies,
and the emergency action levels that are to be used for determining when
and what type of protective measures should be considered within and
outside the site boundary to protect health and safety. The emergency
action levels shall be based on in-plant conditions and instrumentation in
addition to onsite and offsite monitoring ... A revision to an emergency
action level must be approved by the NRC before implementation if: (1)
The licensee is changing from one emergency action level scheme to
another emergency action level scheme ... (2) The licensee is proposing
an alternate method for complying with the regulations ...

Regulatory Guide 1.101

Regulatory Guide 1.101, "Emergency Response Planning and Preparedness for
Nuclear Power Reactors," Revision 5, provides the criteria and recommendations the
NRC staff considers acceptable for complying with the requirements in 10 CFR 50,
Appendix E and 10 CFR 50.47(b) for onsite emergency plans. Revision 4 of the
regulatory guide indicated that NEI 99-01, Revision 4 provided an acceptable method
for developing EALs required by 10 CFR 50, Appendix E, Section IV and 10 CFR
50.47(b)(4).

By letter dated February 22, 2008, from Mr. Christopher G. Miller, NRC Deputy Director
for Emergency Preparedness, to Mr. Alan Nelson, Nuclear Energy Institute (Reference 2),
the NRC stated that NEI 99-01, Revision 5 addressed lessons learned from the
implementation of NEI 99-01, Revision 4; security-related EALs modified by NRC Bulletin
2005-02, "Emergency Preparedness and Response Actions for Security-Based Events;"
and EALs modified as a result of the FAQ process. The letter further stated:

My staff reviewed NEI 99-01, Revision 5, dated February 2008, (ADAMS
Accession No. ML080450149) and found it acceptable for use as a
methodology to develop an EAL scheme. The NRC will pursue endorsement of
NEI 99-01, Revision 5, using Regulatory Guide 1.101. While the NRC is
pursuing endorsement, licensees may use this version of NEI 99-01 as a basis
for making changes to their EALs.

Analysis

The Emergency Plan for BVPS has an EAL scheme that is currently based upon the
NUMARC/NESP-007 guidance. The proposed BVPS EAL scheme is based upon the
scheme contained in the NRC-accepted version of NEI 99-01, Revision 5, as clarified by
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the NRC-accepted FAQs. An evaluation of the site-specific differences and deviations
between the generic EAL scheme described in NEI 99-01, Revision 5 and the proposed
BVPS EAL scheme is documented in Appendices 4 and 5. Since the NRC has
accepted NEI 99-01, Revision 5 methodology for use in the development of an EAL
scheme, it can be concluded that an EAL scheme using this methodology would satisfy
the requirements of 10 CFR 50.47(b) and 10 CFR 50 Appendix E. Therefore, the
proposed BVPS EAL scheme satisfies these regulatory requirements.

Prior to implementing a replacement EAL scheme, NRC review and approval is required
pursuant to 10 CFR 50, Appendix E, Section IV.B. Therefore, consistent with this
regulation, FENOC is requesting the NRC review and approval of the proposed BVPS
EAL scheme.

4.0 REFERENCES

1. NEI 99-01, "Methodology for Development of Emergency Action Levels," Revision 5
(February 2008) (ADAMS Accession No. ML080450149)

2. Letter dated February 22, 2008 from Mr. Christopher G. Miller (NRC) to Mr. Alan
Nelson (NEI), Subject: "U.S. Nuclear Regulatory Review and Endorsement of
NEI 99-01, Revision 5" (ADAMS Accession No. ML080430552)

3. Memorandum dated September 17, 2010 from Mr. Joseph D. Anderson (NRC) to
Mr. Kevin Williams (NRC), Subject: "Closure of Emergency Preparedness
Frequently Asked Questions" (ADAMS Accession Nos. ML1 02580901)

5.0 APPENDICES

1. Proposed Beaver Valley Power Station, Unit Nos. 1 and 2 Emergency Preparedness
Plan Revision to Section 1, "Definitions"

2. Proposed Beaver Valley Power Station, Unit Nos. 1 and 2
Emergency Preparedness Plan Revision to Section 4, "Emergency Conditions"

3. Proposed Beaver Valley Power Station, Unit Nos. 1 and 2

Emergency Preparedness Plan Revision to Appendix G, "References"

4. Beaver Valley Power Station Unit No. 1 EAL Evaluation

5. Beaver Valley Power Station Unit No. 2 EAL Evaluation
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6. Proposed Beaver Valley Power Station, Unit Nos. 1 and 2 EAL Wallboards

7. Beaver Valley Power Station Unit Nos. 1 and 2 Supporting Calculations
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Proposed Beaver Valley Power Station, Unit Nos. 1 and 2
Emergency Preparedness Plan Revision to Section 1, "Definitions"

(Eighteen pages follow)
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Section 1 Emergency Preparedness Plan
DEFINITIONS

1. DEFINITIONS

The terms defined in this section are those which are used in special context in this
document and/or are unique to the Beaver Valley Power Station (BVPS).

1.1. ACCOUNTABILITY -- Process to ascertain the whereabouts of all personnel
within the plant PROTECTED AREA fence. Process is completed through the use
of a computerized access security system.

1.2. AFFECTING SAFE SHUTDOWN -- Event in progress has adversely affected
functions that are necessary to bring the plant to and maintain it in the applicable
Hot or Cold Shutdown condition. Plant condition applicability is determined by
Technical Specification LCOs in effect. Cxx

Example 1: Event causes damage that results in entry into an LCO that requires
the plant to be placed in Hot Shutdown. Hot Shutdown is achievable, but Cold
Shutdown is not. This event is not "AFFECTING SAFE SHUTDOWN." Cxx

Example 2: Event causes damage that results in entry into an LCO that requires
the plant to be placed in Cold Shutdown. Hot Shutdown is achievable, but Cold
Shutdown is not. This event is "AFFECTING SAFE SHUTDOWN." cxx

1.3. ALERT -- See definition for EMERGENCY CLASSIFICATION LEVEL. Cxx

1.4. ASSESSMENT ACTIONS -- Those actions taken during or after an accident to
obtain and process information that is necessary to make decisions to implement
specific emergency measures.

1.5. ASSESSMENT FACILITY -- A facility for evaluation of information, including
instrument data, to assess the severity and scope of an emergency condition.

1.6. BOMB -- An explosive device suspected of having sufficient force to damage
plant systems or structures. Cxx

1.7. BEAVER VALLEY EMERGENCY RESPONSE SYSTEM -- The BEAVER
VALLEY EMERGENCY RESPONSE SYSTEM (BVERS) is a computer aided
Voice Mail System to be utilized for ERO activation.

1.8. BEAVER VALLEY SITE -- The entire OWNER CONTROLLED AREA.
Includes the BVPS Unit 1, BVPS Unit 2 and the EMERGENCY RESPONSE
FACILITY.

1.9. CIVIL DISTURBANCE -- A group of persons violently protesting station
operations or activities at the site. This event does not involve HOSTILE
ACTIONS. Peaceful demonstrations are not CIVIL DISTURBANCES. Cxx

1-1 Rev. Proposed
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1.10. COMPENSATORY INDICATIONS -- Computer points, In-Plant Computer -
IPC (Ul), Inadequate Core Cooling Monitor - ICCM (Ul), Sequence of Events
Recorder - SER (Ul), Plant Computer System - PCS (U2), Plant Safety
Monitoring System - PSMS (U2) and PI Data (ProcessBook®). Cxx

1.11. CONFINEMENT BOUNDARY -- The barrier(s) between areas containing
radioactive substances and the environment. Cxx

1.12. CONTAINMENT CLOSURE -- The procedurally defined actions taken to
secure primary containment and its associated structures, systems, and
components as a functional barrier to fission product release under existing plant
conditions. CXX

1.13. CONTROL ROOM -- Area from which plant systems are operated and
monitored.

1.14. CORRECTIVE ACTIONS -- Those emergency measures taken to terminate an
emergency situation at or near the source of the problem.

1.15. DOSE PROJECTION -- A calculated estimate of the potential dose to
individuals at a given location, normally OFFSITE; as determined from the
quantity of radioactive material released and the appropriate meteorological
transport and diffusion parameters.

1.16. DRILL -- A pre-planned training activity in which the participants are "walked"
or "talked" through one or more procedures, or aspects of the Emergency
Preparedness Plan.

1.17. EMERGENCY ACTIONS -- A collective term encompassing the Assessment,
Corrective, and PROTECTIVE ACTIONS taken during the course of an
emergency.

1.18. EMERGENCY ACTION LEVEL (EAL) -- A pre-determined, site specific,
observable threshold for a plant IC that places the plant in a given EMERGENCY
CLASSIFICATION LEVEL. An EAL can be: an instrument reading; an
equipment status indicator; a measurable parameter (ONSITE or OFFSITE); a
discrete, observable event; results of analyses; entry into specific EMERGENCY
OPERATING PROCEDURES; or another phenomenon which, if it occurs,
indicates entry into a particular EMERGENCY CLASSIFICATION LEVEL.

1-2 Rev. Proposed
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1.19. EMERGENCY CLASSIFICATION LEVEL (ECL) -- One of a minimum set
of names or titles established by the NRC for grouping off normal nuclear power
plant conditions according to (1) their relative radiological seriousness, and (2) the
time-sensitive ONSITE and OFFSITE radiological emergency preparedness
actions necessary to respond to such conditions. The existing radiological
EMERGENCY CLASSIFICATION LEVELS, in ascending order of seriousness,
are called: C'x

* UNUSUAL EVENT -- Events are in progress or have occurred which
indicate a potential degradation of the level of safety of the plant or indicate a
security threat to facility protection has been initiated. No releases of
radioactive material requiring OFFSITE response or monitoring are expected
unless further degradation of safety systems occurs. C46

" ALERT -- Events are in progress or have occurred which involve an actual or
potential substantial degradation of the level of safety of the plant or a security
event that involves probable life threatening risk to site personnel or damage
to site equipment because of HOSTILE ACTION. Any releases are expected
to be limited to small fractions of the EPA PROTECTIVE ACTION GUIDE
exposure levels. C46 Cxx

* SITE AREA EMERGENCY -- Events are in progress or have occurred
which involve actual or likely major failures of plant functions needed for
protection of the public or HOSTILE ACTION that results in intentional
damage or malicious acts; 1) toward site personnel or equipment that could
lead to the likely failure of or; 2) that prevent effective access to, equipment
needed for the protection of the public. Any releases are not expected to result
in exposure levels which exceed EPA PROTECTIVE ACTION GUIDE
exposure levels beyond the site boundary. C46 Cxx

" GENERAL EMERGENCY -- Events are in progress or have occurred which
involve actual or IMMINENT substantial core degradation or melting with
potential for loss of containment integrity or HOSTILE ACTION that results
in an actual loss of physical control of the facility. Releases can be reasonably
expected to exceed EPA PROTECTIVE ACTION GUIDE exposure levels
OFFSITE for more than the immediate site area. C46 Cxx

1.20. EMERGENCY COORDINATORS -- Designated BVPS staff members
responsible for coordinating specific emergency organization functions. These
coordinating positions are:

* (CONTROL ROOM) Operations Coordinator

* TSC Operations Coordinator

* EOF Operations Coordinator
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* Communications and Records Coordinator

" Technical Support Coordinator

" OPERATIONS SUPPORT CENTER Coordinator

* Radiological Controls Coordinator

* Maintenance Coordinator

* Environmental Assessment and DOSE PROJECTION Coordinator

* Engineering Coordinator

" Security Coordinator

" Chemistry Coordinator

" Environmental Coordinator

" Computer Coordinator

* OPERATIONS SUPPORT CENTER Health Physics CoordinatorCiS

* Nuclear Communications/Onsite Coordinator

1.21. EMERGENCY MANAGERS -- Designated BVPS staff members responsible
for coordinating specific emergency organization functions. These positions,
primarily located in the EOF, are activated upon classification of a SITE AREA or
GENERAL EMERGENCY and include:

* EMERGENCY/RECOVERY MANAGER

" Support Services Manager

* Nuclear Communications Manager

* Offsite Agency Liaison

1.22. EMERGENCY DIRECTOR -- The BVPS individual responsible for direction
of ONSITE activities during any emergency at BVPS, and both ONSITE and
OFFSITE activities during UNUSUAL EVENTS and ALERT Emergencies. The
EMERGENCY DIRECTOR is the only individual authorized to declare an
emergency condition, authorize emergency personnel radiation exposures greater
than 1 OCFR20; and/or direct the issuance of KI.
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1.23. EMERGENCY IMPLEMENTING PROCEDURES -- The detailed procedures
which carry out the guidance of this Plan.

1.24. EMERGENCY OPERATING PROCEDURES (EOP) -- Those procedures
utilized by the station operations staff in responding to CONTROL ROOM
instrumentation alarms or indications (i.e., assessment and CORRECTIVE
ACTIONS).

1.25. EMERGENCY OPERATIONS CENTER (EOC) -- Designated Federal, State,
and County (i.e., Emergency or disaster services/management agencies)
headquarters/facilities, especially designed and equipped for the purpose of
exercising effective coordination and control for disaster operations carried out
within their jurisdiction.

1.26. NEAR-SITE EMERGENCY OPERATIONS FACILITY (EOF) -- The near-
site facility designated for providing overall coordination of the utility's
emergency response and coordination with OFFSITE response agencies of the
various jurisdictions for the protection of the general public. Space is provided for
Federal, State, and local liaison officials. An OFFSITE EOF is provided as an
alternate facility.

1.27. EMERGENCY PLANNING ZONE -- There are two EMERGENCY
PLANNING ZONES (EPZ). The first is an area approximately 10 miles in radius
around BVPS, for which emergency planning consideration of the plume exposure
pathway has been given in order to ensure that prompt and effective actions can
and will be taken to protect the public in the event of an accident. The second is
an area approximately 50 miles in radius around BVPS for which emergency
planning consideration of the ingestion pathway has been given.

1.28. EMERGENCY/RECOVERY MANAGER -- Upon classification of a SITE
AREA or GENERAL EMERGENCY, the EMERGENCY/RECOVERY
MANAGER assumes responsibility and authority for overall direction and
coordination of the BVPS emergency response, with primary responsibility for
coordination of OFFSITE activities (monitoring, logistics, interagency liaison).
When activated, the EMERGENCY/RECOVERY MANAGER is the only
individual authorized to make recommendations of OFFSITE PROTECTIVE
ACTIONS to OFFSITE response agencies.

1.29. EMERGENCY RESPONSE FACILITY (ERF) -- The near-site facility
provided by BVPS. Incorporates the TECHNICAL SUPPORT CENTER, the
Emergency Operations Facility, the Dosimetry Area, Counting Room and other
facilities.

1-5 Rev. Proposed
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1.30. ESSENTIAL PERSONNEL -- Those personnel deemed necessary to the
protection of the health and safety of the general public. The personnel from the
following groups, and any others deemed necessary, are considered to be
ESSENTIAL PERSONNEL:

" Operations

* Radiation Protection

" Chemistry

" Security

" Emergency Response Organization personnel (including Primary, Secondary,
Call-out and On-Shift personnelC4n)

1.31. EXERCISE -- A realistic, pre-planned simulation of an accident, designed and
coordinated in such a manner that the response of the emergency organization and
other station personnel closely approximates the response to an actual incident.
An EXERCISE may involve participation of OFFSITE organizations.

1.32. EXPLOSION -- A rapid, violent, unconfined combustion, or catastrophic failure
of pressurized/energized equipment that imparts energy of sufficient force to
potentially damage permanent structures, systems, or components. CXX

1.33. EXTORTION -- An attempt to cause an action at the station by threat of force. Cxx

1.34. FAULTED -- In a steam generator, the existence of secondary side leakage that
results in an uncontrolled drop in steam generator pressure or the steam generator
being completely depressurized. C'x

1.35. FIRE -- Combustion characterized by heat and light. Sources of smoke such as
slipping drive belts or overheated electrical equipment do not constitute FIRE.
Observation of flame is preferred but is not required if large quantities of smoke
and heat are observed. Cxx

1.36. GENERAL EMERGENCY -- See definition for EMERGENCY
CLASSIFICATION LEVEL.

1.37. GROUND RELEASE -- Release of radioactive effluents from the facility via the
Reactor Building and supplementary leak collection system vent (located on top
of the Reactor Building), the ventilation vent (located on top of the Auxiliary
Building), the PROCESS VENT (located on the Cooling Tower), or any other
release pathway.
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1.38. HOSTAGE -- A person(s) held as leverage against the station to ensure that
demands will be met by the station. CXX

1.39. HOSTILE ACTION -- An act toward a nuclear power plant or its personnel that
includes the use of violent force to destroy equipment, take HOSTAGES, and/or
intimidate the licensee to achieve an end. This includes attack by air, land, or
water using guns, explosives, PROJECTILES, vehicles, or other devices used to
deliver destructive force. Other acts that satisfy the overall intent may be included.
HOSTILE ACTION should not be construed to include acts of civil disobedience
or felonious acts that are not part of a concerted attack on the nuclear power plant.
Non-terrorism-based EALs should be used to address such activities (i.e., violent
acts between individuals in the OWNER CONTROLLED AREA). Cxx

1.40. HOSTILE FORCE - One or more individuals, who are engaged in a determined
assault, overtly or by stealth and deception, equipped with suitable weapons
capable of killing, maiming, or causing destruction. C46

1.41. IMMINENT / IMPENDING -- Means about to happen (generally within 30
minutes). C"x

1.42. INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) -- A
complex that is designed and constructed for the interim storage of spent nuclear
fuel and other radioactive materials associated with spent fuel storage. CxX

1.43. INTRUDER / INTRUSION -- A person(s) present in a specified area without
authorization. Discovery of a BOMB in a specified area is indication of
INTRUSION into that area by a HOSTILE FORCE. Cxx

1.44. JOINT PUBLIC INFORMATION CENTER (JPIC) -- The designated location
from which news releases, press conferences, and other media interfacing can be
provided.

1.45. LARGE AIRCRAFT- Any size or type of aircraft with the potential for causing
significant damage to the plant (refer to the Security Plan for a more detailed
definition).

1.46. LOCAL AREA EVACUATION -- Evacuation of personnel from localized
affected areas within the station.

1.47. NON-ESSENTIAL PERSONNEL - Those personnel not determined to be
ESSENTIAL PERSONNEL. C44

1.48. NORMAL LEVELS -- The highest reading in the past twenty-four hours
excluding the current peak value. CxX
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1.49. NORMAL PLANT OPERATIONS -- Activities at the plant site associated with
routine testing, maintenance, or equipment operations, in accordance with normal
operating or administrative procedures. Entry into abnormal or EMERGENCY
OPERATING PROCEDURES, or deviation from normal security or radiological
controls posture, is a departure from NORMAL PLANT OPERATIONS. C"x

1.50. OFFSITE -- Any area outside of the BVPS property boundary surrounding the
BEAVER VALLEY SITE. Cxx

1.51. ONSITE -- See Definition for BEAVER VALLEY SITE.

1.52. OPERATIONS SUPPORT CENTER (OSC) -- The designated location for
assembly of on-duty and relief operations, health physics and maintenance support
personnelC 15

1.53. OWNER CONTROLLED AREA -- The property associated with the station
and owned by the company. Access is normally limited to persons entering for
official business. Cxx

1.54. PRIMARY ASSEMBLY AREA -- An area designated for the assembly of
specific groups of individuals for ACCOUNTABILITY and/or in preparation for a
plant evacuation within the PROTECTED AREA fence.

1.55. PROCESS VENT -- The effluent release path by which gaseous radioactive
wastes are released following processing. The release point is located at the top of
the cooling tower. In DOSE PROJECTION and accident analyses, this release
pathway is considered a GROUND RELEASE.

1.56. PROJECTILE -- Means a fired, projected object, such as a bullet or pellet having
no capacity for self propulsion directed towards a nuclear power plant that could
cause concern for its continued operability, reliability or personnel safety. CXX

1.57. PROTECTED AREA -- Means an area encompassed by physical barriers and to
which access is controlled. Cxx

1.58. PROTECTIVE ACTIONS -- Those emergency measures taken after an
uncontrolled release of radioactive material, for the purpose of preventing or
minimizing radiological exposures.

1.59. PROTECTIVE ACTION GUIDES (PAG) -- Projected radiological dose rate or
dose commitment values to individuals in the general population that warrant
protective action following a release of radioactive material.
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1.60. RADIOLOGICAL EMERGENCY RESPONSE PLAN (RERP) -- Detailed
incident response plans developed by the State of Pennsylvania and its agencies
and County and Municipal Emergency Management agencies in coordination with
the Pennsylvania Emergency Management Agency (PEMA) and the fixed nuclear
facility.

1.61. RECOVERY ACTIONS -- Those actions taken after the emergency to restore
the station as nearly as possible to its pre-emergency conditions.

1.62. REMOTE ASSEMBLY AREA -- A designated area (or areas), outside the site,
for the assembly of evacuated plant personnel during a SITE EVACUATION.

1.63. RUPTURED -- In a steam generator, existence of primary-to-secondary leakage
of a magnitude sufficient to require or cause a reactor trip and safety injection. Cxx

1.64. SABOTAGE -- Deliberate damage, mis-alignment, or mis-operation of plant
equipment with the intent to render the equipment inoperable. Equipment found
tampered with or damaged due to malicious mischief may not meet the definition
of SABOTAGE until this determination is made by security supervision. CXX

1.65. SECURITY CONDITION -- Any Security Event as listed in the approved
security contingency plan that constitutes a threat/compromise to site security,
threat/risk to site personnel, or a potential degradation to the level of safety of the
plant. A SECURITY CONDITION does not involve a HOSTILE ACTION. CxX

1.66. SITE ASSEMBLY -- Process of gathering all personnel from areas within the
PROTECTED AREA to PRIMARY ASSEMBLY AREAS.

1.67. SITE AREA EMERGENCY -- See definition for EMERGENCY
CLASSIFICATION LEVEL.

1.68. SITE EVACUATION -- Evacuation of all NON-ESSENTIAL PERSONNEL
within the BEAVER VALLEY SITE.

1.69. STRIKE ACTION -- A work stoppage within the PROTECTED AREA by a
body of workers to enforce compliance with demands made on management. The
STRIKE ACTION must threaten to interrupt NORMAL PLANT OPERATIONS.
Cxx

1.70. TECHNICAL SUPPORT CENTER (TSC) -- A designated location where
plant management coordination of emergency response is performed and where
various Licensee, Federal, and vendor engineering disciplines can analyze the
conditions within the reactor core during and after an accident to provide technical
assessment of the accident and corrective action recommendations to the
EMERGENCY DIRECTOR.

1-9 Rev. Proposed



Section 1 Emergency Preparedness Plan
DEFINITIONS

1.71. UNAFFECTED AREA -- Any area or location which is known to be not
significantly affected by radiation levels or other hazardous conditions.

1.72. UNISOLABLE -- A breach or leak that cannot be promptly isolated. Cxx

1.73. UNPLANNED -- A parameter change or an event, the reasons for which may be
known or unknown, that is not the result of an intended evolution or expected
plant response to a transient. Cxx

1.74. UNUSUAL EVENT -- See definition for EMERGENCY CLASSIFICATION
LEVEL.

1.75. VALID -- An indication, report, or condition, is considered to be VALID when it
is verified by (1) an instrument channel check, (2) indications on related or
redundant indicators, or (3) by direct observation by plant personnel, such that
doubt related to the indicator's operability, the condition's existence, or the
report's accuracy is removed. Implicit in this definition is the need for timely
assessment. CxX

1.76. VISIBLE DAMAGE -- Damage to equipment or structure that is readily
observable without measurements, testing, or analysis. Damage is sufficient to
cause concern regarding the continued availability or reliability of the affected
structure, system, or component. Example damage includes: deformation due to
heat or impact, denting, penetration, rupture, cracking, and paint blistering.
Surface blemishes (e.g., paint chipping, scratches) should not be included. Cxx

1.77. VITAL AREA -- Means any area that contains VITAL EQUIPMENT.

1.78. VITAL EQUIPMENT -- Means any equipment, system, device, or material, the
failure, destruction, or release of which could directly or indirectly endanger the
public health and safety by exposure to radiation. Equipment or systems which
would be required to function to protect public health and safety following such
failure, destruction, or release are also considered to be vital. C'x
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DEFINITIONS

2. ABBREVIATIONS

AC ................................................................................................................. A lternating Current Cxx

AFW ........................................................................................................... Auxiliary Feed W ater Cxx

AOP ................................................................................................. Abnorm al Operating Procedure

ATW S .............................................................................. Anticipated Transient W ithout Scram CXX

B& W ........................................................................................................... Babcock and W ilcox Cxx

BCEM A ............................................................... Beaver County Em ergency M anagem ent Agency

BVERS .............................................. BEAVER VALLEY EMERGENCY RESPONSE SYSTEM

BVPS ................................................................................................... Beaver Valley Power Station

BWST ........................................................ Borated Water Storage Tank Cxx

CCEM A ...................................................... Colum biana County Em ergency M anagem ent Agency

CCW ................................................................................................. Com ponent Cooling W ater Cxx

CDE ................................................................................................. Com m itted Dose Equivalent Cxx

CE ........................................................................................................ Com bustion Engineering Cxx

CFR ................................................................................................. Code of Federal Regulations CxX

CR ...................................................................................................................... CON TROL ROOM

CSF ............................................................................................................ Critical Safety Function

CSFST ................................................................................. Critical Safety Function Status Tree Cxx

CV CS .............................................................................. Chem ical and Volum e Control System CXX

DBA .............................................................................................................. Design Basis Accident

DC ......................................................................................................................... Direct Current Cxx

DEP/BRP ........ Dept of Environmental Protection/Bureau of Radiation Protection (Pennsylvania)

DHR ......................... ................................................................................. Decay Heat Rem oval Cxx

DOE ...................................................................................................... Departm ent of Energy (U S)
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DOT .............................................................................................. Departm ent of Transportation Cxx

EAL ............................................................................................. EM ERGEN CY ACTION LEVEL

ECCS ........................................................................................... Em ergency Core Cooling System

ECL ............................................................................ EM ERGEN CY CLA SSIFICATION LEVEL

ED ........................................................................................................ EM ERGEN CY DIRECTOR

EOC ................................................................................ EM ERGEN CY OPERA TION S CEN TER

EOF .............................................................................. EM ERGEN CY OPERA TION S FACILITY

EOP .......................................................................... EM ERGEN CY OPERA TIN G PROCEDURE

EPA ........................................................................................ Environm ental Protection Agency Cxx

EPG .......................................................................................... Em ergency Procedure Guideline Cxx

EPIP ........................................................................... Em ergency Plan Im plem enting Procedure Cxx

EPRI ........................................................................................ Electric Power Research Institute Cxx

EPZ .......................................................................................... EM ERGEN CY PLANN IN G ZON E

ERD S ......................................................................................... Em ergency Response Data System

ERF ................................................................................... EM ERGEN CY RESPON SE FACILITY

ERG ........................................................................................... Em ergency Response Guideline Cxx

E/RM ............................................................................. EM ERGEN CY/RE COVERY M ANAGER

ESF .......................................................................................................... Engineered Safety Feature

ESW .................................................................................................... Em ergency Service W ater Cxx

FAA ......................................................................................... Federal Aviation Adm inistration Cxx

FBI ............................................................................................. Federal Bureau of Investigation Cxx

FEM A .............................................................................. Federal Em ergency M anagem ent Agency

FEN OC ........................................................................... First Energy N uclear Operating Com pany

FPB ......................................................................................................... Fission Product Barrier Cxx
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FRM AP ........................................................... Federal Radiation M onitoring and Assessm ent Plan

FSAR ................................................................................................... Final Safety Analysis Report

GE .................................................................................................... GENERA L EM ERGENCY CxX

HCOEM .................................................... Hancock County Office of Em ergency M anagement C47

IC ................................................................................................................... Initiating Condition CxX

INPO .................................................................................... Institute for Nuclear Power Operations

IPC ........................................................................................................... Inplant Process Computer

IPEEE ......................... Individual Plant Examination of External Events (Generic Letter 88-20) Cxx

ISFSI ....................................... INDEPENDENT SPENT FUEL STORAGE INSTALLATION Cxx

ITS ......................................................................................... Improved Technical Specifications CXX

JPIC ............................................................................ JOINT PUBLIC INFORM ATION CENTER

Keff ............................................................................... Effective Neutron M ultiplication Factor Cxx

LEARN ......................................................................... Law Enforcem ent Activity Radio Network

LER .......................................................................................................... Licensee Event Report Cxx

LCO ............................................................................................ Lim iting Condition for Operations

LOCA ........................................................................................................ Loss of Coolant Accident

LRM ......................................................................................... Licensing Requirem ents M anual Cxx

LW R ........... .................................. ............. Light W ater Reactor CxX

M FW ................................................................................................................ M ain Feed W ater Cxx

M IDAS .................................................. M eteorological Inform ation and Dose Assessm ent System

m R ....... ..................................................... ............................................... milliRoentgen Cxx

M SIV ................................................................................................ M ain Steam Isolation Valve Cxx

M SL .................................................................................................................. M ain Steam Line CXX

M SSV .................................................................................................. M ain Steam Safety Valve CxX
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M W ............................................................................................................................. M egawatt Cx

N AW A S ................................................................................................... N ational W arning System

N EI ........................................................................................................ N uclear Energy Institute Cxx

N ESP ............................................................................. N ational Environm ental Studies Project Cxx

N ORA D ............................................................ N orth Am erican Aerospace Defense Com m and Cxx

N PP ............................................................................................................. N uclear Power Plant Cxx

N RC ..................................................................................... N uclear Regulatory Com m ission (U S)

N SSS ............................................................................................ N uclear Steam Supply System Cxx

NUM ARC ............................................................ N uclear M anagem ent and Resources Council Cxx

OBE .................................................................................................. Operating Basis Earthquake Cxx

OCA ....................................................................................... OW N ER CON TROLLED AREA Cx

ODCM /ODAM ................................................. Offsite Dose Calculation (A ssessm ent) M anual Cxx

OEM A ................................................................................. Ohio Em ergency M anagem ent Agency

ORC ....................................................................................................... Offsite Review Com m ittee

ORO ............................................................................................ Offsite Response Organization Cx

OSC ......................................... OPERATIONS SUPPORT CENTER, or Onsite Safety Committee

PA ............................................................................................................. PROTECTED AREA cxx

PEM A .................................................................... Pennsylvania Em ergency M anagem ent Agency

POAH ......................................................................................................... Point of Adding Heat Cxx

PORV ............................................................................................ Power Operated Relief Valve Cxx

PRA/PSA ............................... Probabilistic Risk Assessment / Probabilistic Safety Assessment Cxx

PSIG ............................................................................................. Pounds pe Square Inch Gauge Cxx

PW R .................................................................................... ............... Pressurized W ater Reactor Cxx

R .................................................................................................................................... Roentgen Cxx
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RCC..............................................Reactor Control Console Cxx

RCCA ............................................................................................... Rod Cluster Control Assembly

RCDT ......................................................................................... .Reactor Coolant Drain Tank Cxx

RCP .............................................................................................. Reator Coolant Pump

RCS ............................................................................................................. Reactor Coolant System

REM ................................................................................................... Roentgen Equivalent M an Cxx

RPS .................................................................................................... Reactor Protection System Cxx

RPV ........................................................................................................ Reactor Pressure Vessel Cxx

RVLIS ........................................................................... Reactor Vessel Level Indicating System Cxx

SBO .................................................................................................................... Station Blackout Cxx

SCBA ................................................................................. Self-Contained Breathing Apparatus Cxx

SG ..................................................................................................................... Steam Generator Cxx

SI ......................................................................................................................... Safety Injection Cxx

SLCRS ........................................................ Supplemental Leak Collection and Release System Cxx

SPDS ....................................................................................... Safety Param eter Display System Cxx

SPING ..................................... Special Particulate, Iodine, Noble Gas M onitoring System (Unit 1)

SRO ....................................................................................................... Senior Reactor Operator Cxx

SSE .................................................................................................... Safe Shutdown Earthquake Cxx

TEDE ....................................... Total Effective Dose Equivalent Cxx

TOAF ............................................................................................................. Top of Active Fuel Cxx

TOP ................................................................................................ Temporary Operating Procedure

T/S ................................................................................................................ Technical Specification

TID ............................................................................................... Technical Inform ation Document

TSC .......................................................................................... TECHNICAL SUPPORT CENTER
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U E ............................................................................................................... U N U SU A L E V EN T cXX

W E .......................................................................................................... W estinghouse E lectric Cxx

W O G ............................................................................................. W estinghouse O w ners G roup Cxx

WRGM ........................................................................................ Wide Range Gas Monitor (Unit 2)

WVDHS/EM ....... West Virginia Division of Homeland Security and Emergency Management C47
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

EMERGENCY CLASSIFICATION LEVEL (ECL)

One of a minimum set of names or titles established by the NRC for grouping off normal
nuclear power plant conditions according to (1) their relative radiological seriousness,
and (2) the time-sensitive ONSITE and OFFSITE radiological emergency preparedness
actions necessary to respond to such conditions. The existing radiological
EMERGENCY CLASSIFICATION LEVELS, in ascending order of seriousness, are
called:

* UNUSUAL EVENT

" ALERT

* SITE AREA EMERGENCY

* GENERAL EMERGENCY

The ECLs are escalated from least severe to most severe according to relative threat to
the health and safety of the public and emergency workers. An ECL is determined to be
met by identifying abnormal conditions and then comparing them to INITIATING
CONDITIONS (ICs) through EMERGENCY ACTION LEVELS (EALs) and Fission
Product Barrier (FPB) threshold values as discussed below. When multiple EALs are
met, event declaration is based in the highest ECL reached.

A state or phase called Recovery may be entered prior to returning to a normal
organization and operation. Recovery provides dedicated resources and organizational
structure in support of restoration and communication activities following the termination
of the emergency event.

INITIATING CONDITIONS (ICs)

An IC is one of a predetermined subset of nuclear power plant conditions where either
the potential exists for a radiological emergency, or such an emergency has occurred.

The ICs provide a general description of emergency conditions that are organized
beneath the broader categories of the ECLs. The IC can be a continuous, measurable
condition that is outside Technical Specifications, or it can encompass events such as
FIRE or system/equipment failures.

Each IC is given a unique identification code. The prefix and the first letter identifies the
recognition category, the second letter identifies the ECL, and the number (which can
consist of two numerals) identifies the sequence of the IC within the recognition
category. The EAL identification codes are developed as follows:

Recognition Categories

" F - Fission Product Barrier Degradation

" R - Abnormal Rad Levels / Radiological Effluent

* H - Hazards and Other Conditions Affecting Plant Safety
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EMERGENCY ACTION LEVEL Bases

" S - System Malfunctions - Hot

* C - System Malfunctions - Cold (Cold Shutdown / Refueling System Malfunction)

" E - INDEPENDENT SPENT FUEL STORAGE INSTALLATION

EMERGENCY CLASSIFICATION LEVELS (lowest to highest)

" U- UNUSUAL EVENT

" A-ALERT

SS- SITE AREA EMERGENCY

" G - GENERAL EMERGENCY

EMERGENCY ACTION LEVELS (EALs) and Fission Product Barriers (FPBs)

An EAL is a pre-determined, site specific, observable threshold for a plant IC that places
the plant in a given EMERGENCY CLASSIFICATION LEVEL. An EAL can be: an
instrument reading; an equipment status indicator; a measurable parameter (ONSITE or
OFFSITE); a discrete, observable event; results of analyses; entry into specific
EMERGENCY OPERATING PROCEDURES; or another phenomenon which, if it
occurs, indicates entry into a particular EMERGENCY CLASSIFICATION LEVEL.

EALs are individually identified by the IC identification code followed by the EAL
number, such as RG1.1 for a major effluent release or HA3.2 for high winds.

Fission Product Barriers (FPBs) are given unique character identification codes and are
further subdivided into loss and potential loss categories. Since meeting or exceeding
one or more FPBs can result in various ECLs, the first two letters of the FPB are used to
identify the particular barrier by abbreviation. The number in the FPB identification code
associates it with a particular FPB recognition category. The FPB identification codes
are developed as follows:

Barrier Abbreviation

* FC-FUEL CLAD

* RC - REACTOR COOLANT

" CT-CONTAINMENT

FPB Recognition Categories

* 1 - CRITICAL SAFETY FUNCTION STATUS

* 2- CONTAINMENT RADIATION MONITORING

* 3- CORE TEMPERATURE

0 4-RCS LEVEL
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EMERGENCY ACTION LEVEL Bases

0 5- RCS LEAK RATE

* 6 - SG TUBE LEAKAGE / RUPTURE

0 7 - RCS ACTIVITY

* 8- CONTAINMENT

* 9- CONTAINMENT ISOLATION

9 10- ED JUDGMENT

FPBs are treated the same as EALs in that they are applicable only as long as the
condition(s) that meet or exceed their thresholds exist. This is in contrast to ECLs which
once declared, remain in place until termination or recovery.

EALs and FPBs are predicated on UNPLANNED events. A planned evolution involves
actions to address limitations imposed by the evolution, performance of surveillance
testing, and implementation of controls prior to knowingly exceeding a threshold.
Planned evolutions to test, manipulate, repair, perform maintenance or modifications to
systems and equipment that will knowingly result in an EAL or FPB being met or
exceeded are not subject to event declaration as long as the planned actions or
compensatory measures do not meet an ECL with regard to level of safety and the
evolution proceeds as planned.

All EALs and FPBs assume VALID indications, reports or conditions.

For EALs that contain time imbedded criterion, the EMERGENCY DIRECTOR should
not wait until the applicable time period has elapsed, but should declare the event as
soon as it is determined that the condition will likely exceed the applicable time.
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Emergency Preparedness Plan

Operating Mode Applicability

For purposes of event classification, the following operating mode applicability
definitions establish the conditions when the EAL or FPB thresholds represent a threat:

Reactivity % Rated Thermal Average Coolant
Mode(a) Condition, Keff Power(a) Temperature
1) Power Operation > 0.99 > 5% N/A

2) Startup > 0.99 < 5% N/A

3) Hot Standby < 0.99 N/A > 3500 F

4) Hot Shutdown(b) < 0.99 N/A 3500 F > Tavg > 2000 F

5) Cold Shutdown(b) < 0.99 N/A < 2000 F

6) Refueling One or more reactor vessel head closure bolts less than fully tensioned.

D) Defueled All reactor fuel removed from reactor pressure vessel (full core off load
during refueling or extended outage).

(a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned.

The plant operating mode that existed at the time the event occurred, prior to any
protective system or operator action initiated in response to the condition, is compared
to the IC/EAL mode applicability.

If an event occurs, and a lower or higher plant operating mode is reached before the
EMERGENCY CLASSIFICATION LEVEL can be declared, the EMERGENCY
CLASSIFICATION LEVEL shall be based on the mode that existed at the time the event
occurred.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have
Cold Shutdown or Refueling for mode applicability, even if Hot Shutdown (or a higher
mode) is entered during any subsequent heat-up. In particular, the FPB threshold
values are applicable only to events that initiate in Hot Shutdown or higher.
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Gaseous Effluent Flowpaths

NEI 99-01 Rev 5, AG1/AS1 technical bases criterion that states:

The site specific monitor list in EAL #1 should include effluent monitors on all
potential release pathways.

½-ODC-2.02, Attachment P, BVPS-1 and BVPS-2 Gaseous Effluent Release Points
provides a table for the initial basis in determining the list of effluent pathways that could
be a source for radioactive release in an emergency. The ½2-ODC-2.02, Attachment P,
gaseous effluent release point descriptions are as follows:

Unit [ Unit 2
PROCESS VENT* X X
Containment/SLCRS Vent X X
Ventilation Vent X X
Condensate Polishing Building Vent X
Waste Gas Storage Vault Vent X
Decontamination Building Vent X
Turbine Building Vent X

* The PROCESS VENT is common to both Units 1 and 2 and is located at the top of the

BVPS-1 cooling tower.

The BVPS-1 monitored effluent pathways SLCRS Vent and Ventilation Vent are
considered the only potential monitored release path for accident conditions based on
the following:

Auxiliary Building ventilation is automatically diverted to the SLCRS for a Hi-Hi
radiation alarm. The [Auxiliary] building exhaust is normally discharged to the
atmosphere via the ventilation vent duct. A high-high alarm will cause the exhaust
effluent to be diverted through a prefilter/charcoal/HEPA filter complex in the
supplementary leak collection and release system before atmospheric discharge
[UFSAR 11.3.3.3.5].

" On a containment isolation phase A signal or a high-high radiation signal from
monitors in the ventilation exhausts from the fuel building, the waste gas storage
area, or from areas contiguous to the containment with the exception of the main
steam valve cubicle, the leak collection system exhaust is diverted so that it first
flows through one of the two parallel main filter banks before flowing to the leak
collection exhaust fans [UFSAR 6.6.2].

* The containment purge system isolation dampers are only open during plant
shutdown. Containment can be purged via the Ventilation Vent, SLCRS Vent, or
PROCESS VENT [ODCM]. Alignment to the low flow gaseous waste for release
through the PROCESS VENT requires a discharge permit and use of RM-1VS-
108A/B in accordance with 1 OM-44C.4.A, Containment Purge Supply and Exhaust
System Startup. A high-high activity alarm initiates automatic closure of valves
downstream of the Gaseous Waste Gas Monitor [UFSAR 11.3.3.3.2], which is set at
a fraction of the ODCM limit.
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The Unit 1 SPING RM-1 VS-1 10 effluent monitors are identified as the primary sampling
locations for routine and emergency monitoring [1-HPP-4.02.002].

EAL Technical Basis Manual Content

Refer to Section 1.0 of the Emergency Preparedness Plan for a comprehensive list of
definitions, abbreviations and acronyms that are used throughout the Emergency Plan.

EAL Matrix Table

The EAL Technical Basis Manual contains five EAL matrix tables, one for each of the
different EAL recognition categories.

The EAL matrix is designed as an evaluation tool that organizes the ECLs from the
highest (GENERAL EMERGENCY) on the left to the lowest (UNUSUAL EVENT) on the
right. Evaluating the EALs for each ECL from highest to lowest reduces the possibility
that an event will be under classified. All recognition categories are to be reviewed for
applicability prior to event declaration.

Other user aids such as wallboards may be developed from the matrix table to support
evaluation of abnormal conditions in other human factored formats.

EAL Documentation Format

Each EAL within the technical bases manual is documented in the following manner:

" IC Identification Number

* Initiating Condition

* Operating Mode Applicability

* EALs or FPB Threshold Value(s)

* Basis

" Generic

" Site Specific

* Basis Reference(s)
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Emergency Preparedness Plan

Beaver Valley Power Station Unit No. 1 (BVPS-1) to NEI 99-01, Revision 5
IC Cross Reference Tables

NEI to BVPS-1
NEI BVPS-1 NEI BVPS-1
FU1 FU1 SUl SUl
FAl FA1 SU2 SU5
FS1 FS1 SU3 SU4
FG1 FG1 SU4 SU9

SU5 SU7
FC1 FCl SU6 SU6
FC2 FC7 SU8 SU3
FC3 FC3 SA2 SA3
FC4 FC4 SA4 SA4
FC6 FC2 SA5 SA1
FC7 N/A SS1 SS1
FC8 FC10 SS2 SS3

SS3 SS2
RC1 RC1 SS6 SS4
RC2 RC5 SG1 SG1
RC4 RC6 SG2 SG3
RC6 RC2
RC7 N/A CU1 CU7
RC8 RCl0 CU2 CU8

CU3 Cui
CT1 CT1 CU4 CU10
CT2 CT8 CU6 CU6
CT3 CT3 CU7 CU2
CT4 CT6 CU8 CU3
CT5 CT9 CA1 CA7
CT6 CT2 CA3 CA1
CT7 N/A CA4 CA10
CT8 CT10 CS1 CS7

CG1 CG7
AU1 RU1
AU2 RU2 HU1 HU3
AA1 RA1 HU2 HU4
AA2 RA2 HU3 HU5
AA3 RA3 HU4 HU1
AS1 RS1 HU5 HU6
AG1 RG1 HA1 HA3

HA2 HA4
HA3 HA5
HA4 HA1
HA5 HA2
HA6 HA6
HS2 HS2
HS3 HS6
HS4 HS1
HG1 HG1
HG2 HG6

E-HUI E-HU1

BVPS-1 to NEI
BVPS-1 NEI BVPS-1 NEI

FG1 FG1 SG1 SG1
FS1 FS1 SS1 SS1
FA1 FA1 SA1 SA5
FU1 FU1 SUl SUl

SS2 SS3
FC1 FC1 SG3 SG2
FC2 FC6 SS3 SS2
FC3 FC3 SA3 SA2
FC4 FC4 SU3 SU8
FC7 FC2 SS4 SS6
N/A FC7 SA4 SA4

FC10 FC8 SU4 SU3
SU5 SU2

RC1 RC1 SU6 SU6
RC2 RC6 SU7 SU5
RC5 RC2 SU9 SU4
RC6 RC4
N/A RC7 CA1 CA3

RC10 RC8 cU1 CU3
CU2 CU7

CT1 CT1 CU3 CU8
CT2 CT6 CU6 CU6
CT3 CT3 CG7 CG1
CT6 CT4 CS7 CS1
N/A CT7 CA7 CA1
CT8 CT2 CU7 CU1
CT9 CT5 CU8 CU2
CT10 CT8 CA10 CA4

CUlo CU4
RG1 AG1
RS1 AS1 HG1 HG1
RA1 AA1 HS1 HS4
RU1 AU1 HA1 HA4
RA2 AA2 HU1 HU4
RU2 AU2 HS2 HS2
RA3 AA3 HA2 HA5

HA3 HA1
HU3 HU1
HA4 HA2
HU4 HU2
HA5 HA3
HU5 HU3
HG6 HG2
HS6 HS3
HA6 HA6
HU6 HU5

E-HU1 E-HU1
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

FISSION PRODUCT BARRIER DEGRADATION Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

FG1 Filgg•] FS1 [flf[f3]1• FA1 NU2U3 FU1 M ER] ]

1. Loss of any two barriers and loss or potential loss of the 1. Loss or potential loss of any two barriers. 1. Any loss or any potential loss of either fuel clad or RCS. 1. Any loss or any potential loss of containment.
third barrier.

ý : 'FC-Fuellaid 'RC ReactorCoOlantSysternmT-w • CT-Containment'
Sub-Category Loss Potential Loss Loss Potential Loss Loss Potential Loss

1. Critical Safety 1. Core Cooling - Red entry 1. Core Cooling - Orange entry 1. RCS Integrity - Red entry 1. Containment - Red entry
Function Status conditions met. conditions met. conditions met. conditions met.

OR OR
2. a. Heat Sink- Red entry 2. a. Heat Sink - Red entry

conditions met. conditions met.
AND AND

b. Heat Sink is required. b. Heat sink is required.

2. Containment 1. Containment Radiation Monitor 1. Containment Radiation Monitor 1. Containment Radiation Monitor
Rad Monitoring (RM-1RM-219A or B) (RM-1RM-219A or B) > 8 R/hr (RM-1RM-219A or B)

> FC2 Line on Graph F-I. (RC2 Line on Graph F-l). > CT2 Line on Graph F-1.

3. Core 1. Five hottest core exit 1. Five hottest core exit 1. a. Five hottest core exit
Temperature thermocouples > 12000 F. thermocouples > 7190 F. thermocouples > 2000° F.

AND
b. Restoration procedures not

effective within 15 minutes.
OR

2. a. Five hottest core exit
thermocouples > 12000 F.
AND

b. RVLIS Full Range < 40%
with no RCPs running.
AND

c. Restoration procedures not
effective within 15 minutes.

4. RCS Level 1. RCS level < Table F-I.

5. RCS Leak Rate 1. RCS leak rate greater than 1. UNISOLABLE RCS leak
Table F-I: RVLIS Thresholds available makeup capacity as exceeding the capacity of one

RVLIS RCPs Indication indicated by RCS subcooling charging pump (129 gpm) in the
Full Range 0 40% < 180 normal containment or normal charging mode.

1 25% < 330 adverse containment.

6. SG Tube Dynamic Range 2 33% 1. RUPTURED SG results in an SI Note: .. . .
Leakage/ 3 60% actuation. A prolonged release is greater than 4;
Rupture hours.

1. RUPTURED SG is also
FAULTED outside of
containment.
OR

2. a. Primary-to-Secondary leak
rate > 10 gpm.
AND
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b. UNISOLABLE prolonged
steam release from affected
SG to the environment.
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FISSION PRODUCT BARRIER DEGRADATION Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

FG1 DOER• FS1 EE E FIN ER F10 H

1. Loss of any two barriers and loss or potential loss of the 1. Loss or potential loss of any two barriers. 1. Any loss or any potential loss of either fuel clad or RCS. 1. Any loss or any potentiat loss of containment.
third barrier.

- FC,- Fuel Clad . RC -Re~tor Coolarf tSystem 'CT -Contailnment
Sub-Category Loss Potential Loss Loss Potential Loss Loss Potential Loss

7. RCS Activity 1. Coolant activity > 300 pCi/gm
dose equivalent 1-131.

8. Containment 1. A containment pressure rise 1. Containment pressure > 45 psig
Pressure followed by a rapid UNPLANNED and rising.

drop in containment pressure. OR
OR 2. Containment hydrogen > 4%.

2. Containment pressure or sump OR
level response not consistent 3. a. Containment pressure> 11
with LOCA conditions. psig.

AND
b. Less than one full train of

depressurization equipment
operating.

9. Containment Note:
Isolation Failure Direct pathways include filtered:,

pathways (e.g., SLCRS).
1. a. Failure of ALL valves in any

one line to close.
AND

b. Direct downstream pathway
to the environment exists
after containment isolation
signal.

10. EMERGENCY 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of
DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR
Judgment that indicates loss of the fuel clad that indicates potential loss of that indicates loss of the RCS that indicates potential loss of that indicates loss of the that indicates potential loss of

barrier, the fuel clad barrier. barrier, the RCS barrier, containment barrier. the containment barrier.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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RADIOLOGICAL EFFLUENT I ABNORMAL RADIATION LEVELS Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling D - Detueted

GENRA EMREC SIT ARE EMREC ALR UNUSAL EVEN

1

0

0
Z

WU

RG1 B[E -"R"
OFFSITE dose resulting from an actual or IMMINENT
release of gaseous radioactivity greater than 1000 inRem
TEDE or 5000 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.
EALs,.

Note:
If dose assessment results are available, declaration should
be based on dose assessment instead of radiation monitor
values. Do not delay declaration awaiting dose assessment
resuft

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 15 minutes* or longer:

" SLCRS Vent (RM-1VS-110 Ch 7) .7.66E+02 cpm

" Ventlation Vent (RM-1VS-109 Ch 7). 6.42E+02 cpm

OR

2. Dose assessment using actual meteorology indicates
doses at or beyond the site boundary of EITHER of the
following:

* >1000 mRem TEDE.

e > 5000 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary
indicate EITHER of the following:

" Gamma (dosed window) dose rate >1000 mR/hr for
60 minutes* or longer.

" Air sample analysis > 5000 mRem CDE Child
Thyroid for one hour of inhalation.

RSI B]21 S915
OFFSITE dose resulting from an actual or IMMINENT
release of gaseous radioactivity greater than 100 mRem
TEDE or 500 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

EALs.
Note.

If dose assessment results are available, declaration should
be based on dose assessment instead of radiation monitor
values. Do not delay declaration awaiting dose assessment
results.

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 15 minutes* or longer:

" SLCRS Vent (RM-1VS-110 Ch 7) ...... 7.66E+01 cpm

" Ventlation Vent (RM-1VS-109 Ch 7). 6.42E+01 cpm

OR

2. Dose assessment using actual meteorology indicates
doses at or beyond the site boundary of EITHER of the
following:

• > 100 mRem TEDE.

* > 500 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary
indicate EITHER of the following:

" Gamma (closed window) dose rate> 100 mR/hr for
60 minutes* or longer.

" Air sample analysis > 500 mRem CDE Child Thyroid
for one hour of inhalation.

RAI ME23NE1D

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM limit for
15 minutes* or longer.

EALs:

Note:
The EMERGENCY DIRECTOR should not wait until the
applicable time has elapsed, but should declare the event as
soon as it Is determined that the release duration has
exceeded, or will likely exceed, the applicable time. In the
absence of data to the contrary, assume that the release
duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 15 minutes or longer:.

0 SLCRS Vent (RM-1VS-110 Ch 5) ...... 6.76E+05 cprn

* Ventilation Vent (RM-1VS-109 Ch 5)..2.94E+05 cpm

OR

2. ANY of the following liquid effluent monitors > 200 times
the High-High alarm setpolnt, not to exceed 8.5E+05
cpm, established by a current radioactivity discharge
permit for 15 minutes or longer:

" Liquid Waste Effluent Monitor (RM-1iLW-104)

" Laundry and Contaminated Shower Drains Monitor
(RM-1LW-116)

OR

3. Confirmed sample analysis for gaseous or liquid
releases > 200 times the ODCM limit for 15 minutes or
longer.

RUI 0UU3 [U-6"DJ
Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM limit for
60 minutes* or longer.

EALs:

Note:
The EMERGENCY DIRECTOR should not wait until the
applicable time has elapsed, but should declare the event as
soon as it is determined that the release duration has
exceeded, or will likely exceed, the applcable time. In the
absence of data to the contrary, assume that the release
duration has exceeded the applicable time Ian ongoing
release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 60 minutes or longer:

" SLCRS Vent (RM-1VS-1 10 Ch 5) ... 6.76E+03 cpm

" Ventilation Vent (RM-1VS-109 Ch 5)..2.94E+03 cpm

OR

2. ANY of the following liquid effluent monitors > 2 times
the High-High alarm setpoint established by a current
radioactivity discharge permit for 60 minutes or longer:

" Liquid Waste Effluent Monitor (RM-1LW-104)

" Laundry and Contaminated Shower Drains Monitor
(RM-1LW-116)

OR

3. Confirmed sample analysis for gaseous or liquid
releases > 2 times the ODCM limit for 60 minutes or
longer.

+ . -~ ~1~

2

(0

0
0
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RA2 DE M
Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the reactor vessel.

EALs:

I. A water level drop in the spent fuel pool, transfer canal
or reactor cavity that will result in irradiated fuel
becoming uncovered.

OR

2. > 1000 mR/hr reading on ANY of the following due to
damage to irradiated fuel or loss of water level:

" Manipulator Crane Area Monitor (RM-IRM-203)

" Fuel Pool Bridge Area Monitor (RM-1RM-207)

RU2 [
UNPLANNED rise in plant radiation levels.

IMENNE

EALs:

1. a. UNPLANNED water level drop in the spent fuel pool,
transfer canal or reactor cavity as indicated by level
< Tech Spec Minimum (23 feet).

AND

b. Area radiation monitor rise resulting in a High-High
alarm on ANY of the following:

" Manipulator Crane Area Monitor (RM-iRM-203)

" Fuel Pool Bridge Area Monitor (RM-iRM-207)

OR

2. UNPLANNED area radiation monitor or radiation survey
> 1000 times NORMAL LEVELS.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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RADIOLOGICAL EFFLUENT / ABNORMAL RADIATION LEVELS Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

I :l S •ERGENCY A UNUSUAL EVENT

> Rise in radiation levels within the faci!itv that impedes>
operation of systems required to maintain plant safety
functions.

0
0EALs:

1. Dose rate > 15 mR/hr in ANY of the following areas
requiring continuous occupancy to maintain plant safety
functions:

E * CONTROL ROOM
0o Central Alarm Station

• Secondary Alarm Station

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: 1 - Power Operation. 2 - Startup. 3 - Hot Standby. 4 - Hot Shutdown. 5 - Cold Shutdown. 6 - Refuelina. D - Defueled

GENERA lG SIT AREAI E RGN AE IL

Ur)

HG1 MEMO
HOSTILE ACTION resulting in loss of physical control of the
faciiity.

EALs:

1. A HOSTILE ACTION has occurred such that plant
personnel are unable to operate equipment required to
maintain safety functions listed below:

" Reactivity Control (ability to shut down the
reactor and keep it shut down)

" RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a
heat sink)

OR

2. A HOSTILE ACTION has caused failure of spent fuel
cooling systems and IMMINENT fuel damage is likely.

HS1 121 R1
HOSTILE ACTION within the PROTECTED AREA.

EALs:

1. A HOSTILE ACTION is occurring or has occurred within
the PROTECTED AREA as reported by the Security
Shift Supervisor.

HA1 UI21iM I-D
HOSTILE ACTION within the OWNER CONTROLLED
AREA or airborne attack threat.

EALs:

1. A HOSTILE ACTION is occurring or has occurred within
the OWNER CONTROLLED AREA as reported by the
Security Shift Supervisor.

HU1 DEMME
Confirmed SECURITY CONDITION or threat which indicates
a potential degradation in the level of safety of the plant.

EALs:
1. A SECURITY CONDITION that does not involve a

HOSTILE ACTION as reported by the Security Shift
Supervisor.

OR

2. A credible site specific security threat notification.

OR

3. A validated notification from the NRC providing
information of a LARGE AIRCRAFT threat.

OR

2. A validated notification from the NRC of a LARGE
AIRCRAFT attack threat within 30 minutes of the site.

HS2 D N
CONTROL ROOM evacuation has been initiated and plant
control cannot be established.

HA2 [M RN]]
CONTROL ROOM evacuation has been initiated.

EALs:

1. CONTROL ROOM evacuation has been initiated.EALs:

1. a. CONTROL ROOM evacuation has been initiated.
00

Co
Uj

AND

b. Control of ANY of the following safety functions is
not established from an alternate location within
15 minutes.

* Reactivity Control (ability to shut down the

reactor and keep it shut down)

" RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a
heat sink)

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

GENERAL EMERGENCY SITE'AREA EMERGENCY ALERT UNUSUALEVENT

Table H-1
, AJ EL2lI 31 5J6L5JL6JI Mu [L23L~j L5J LbjL

Cable Tui mei (CV-3)
CONTROL ROOM
Containment Building
Demin. Water Storage Tank (1WT-TK-10)
Diesel Generator Building

Fuel Building
Intake Structure Pump Cubicles
Safeguards (including AFW, Main Steam and
Cable Vault Areas)
Primary Auxiliary Building (except elev. 768')
RWST (1QS-TK-1)
Service Building (below elev. 735')

Natural or destructive phenomena affecting VITAL AREAS.

EALs:

Natural or destructive phenomena affecting the PROTECTED AREA.

EALs:

E'U
0

0

Z

1. a. Seismic event > 0.06g (OBE) acceleration (as indicated by analysis of the
Accelerograph Recording System or lit lamp on 2ERS-CCC-1 Seismic
Instrumentation Central Control Cabinet).

AND
b. Earthquake confirmed by ANY of the following:

0 Earthquake felt in plant.

* National Earthquake Center.

* CONTROL ROOM indication of degraded performance of systems
required for the safe shutdown of the plant.

OR
2. Tornado or high winds > 80 mph resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

* CONTROL ROOM indication of degraded performance of those safety
systems.

OR
3. Internal flooding in Table H-1 areas resulting in EITHER of the following:

" Electrical shock hazard that precludes access to operate or monitor
safety equipment.

* CONTROL ROOM indication of degraded performance of those safety
systems.

OR
4. High river level > 705 feet MSL resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

* CONTROL ROOM indication of degraded performance of those safety
systems.

OR
5. Low river level (LR-1CW-101) < 650 feet MSL resulting in CONTROL ROOM

indication of degraded performance of safety systems located in Table H-1
areas.

OR
6. Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY structures in Table H-1
areas containing safety systems or components.

* CONTROL ROOM indication of degraded performance of those safety
systems.

1.

b. Earthquake confirmed by EITHER of the following:

" Earthquake felt in plant.

" National Earthquake Center.

OR

2.. a. Tornado within the PROTECTED AREA.

OR

b. High winds > 80 mph.

OR

3. Internal flooding in Table H-1 areas that has the potential to affect safety
related equipment required by Technical Specifications for the current operating
mode.

OR

4. High river water level > 705 feet MSL.

OR

5. Low river water level (LR-1CW-101) < 650 feet MSL.

OR

6. Turbine failure resulting in casing penetration or damage to turbine or generator
seals.

a. Seismic event> 0.01g acceleration (as indicated by initiation of the
Accelerograph Recording System on A11-59, Seismic Accelerograph
Operation).

AND

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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OR
7. Vehicle crash resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

I . GEEAEMREC SIT ARAEEGNYAETUUULVI I

Z
0

0
-J

Table H-1

Cable Tunnel (CV-3)
CONTROL ROOM
Containment Building
Demin. Water Storage Tank (1WT-TK-10)

Diesel Generator Building
Fuel Building
Intake Structure Pump Cubicles
Safeguards (including AFW, Main Steam and
Cable Vault Areas)
Primary Auxiliary Building (except elev. 768')
RWST (1QS-TK-1)
Service Building (below elev. 735')

HA4 E R[M9]
FIRE or EXPLOSION affecting the operability of plant safety
systems required to establish or maintain safe shutdown.

EALs:

1. FIRE or EXPLOSION resulting in EITHER of the
following:

" VISIBLE DAMAGE to ANY structures in Table
H-1 areas containing safety systems or
components.

" CONTROL ROOM indication of degraded
performance of those safety systems.

I
HU4 E l'HME
FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA.

EALs:

Note:
Immediately adjacent to applies to FIRES that directly impact
or obstruct the areas of concern. ___

1. FIRE not extinguished within 15 minutes* of CONTROL
ROOM notification or verification of a CONTROL ROOM
FIRE alarm in actual contact with or immediately
adjacent to ANY of the Table H-1 areas.

OR

2. EXPLOSION within the PROTECTED AREA.

I

-H T -I- r

0I,-

HA5 EM499HE
Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which jeopardize
operation of operable equipment required to maintain safe
operations or safely shutdown the reactor.

EALs:

INotes:
1 If the equipment in the stated area was already

inoperable, or out of service, before the event occurred,
then this EAL should not be declared as it will have no
adverse impact on the ability of the plant to safely
operate or safely shutdown beyond that already allowed
by Technical Specifications at the time of the event.:

. This EAL does not apply to FIRE fighting activities that
automatically or manually activate a FIRE suppression
system'in an area.

1. Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which
jeopardize operation of systems required to maintain
safe onerations or safely shutdown the reactor.

HU5 l2-R1s -
Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS.

EALs:

This EAL does not apply'to FIRE fighting activities that
automatically or manually activate a FIRE suppression
system in an area..
1. Toxic, corrosive, asphyxiant or flammable gases in

amounts that have or could adversely affect NORMAL
PLANT OPERATIONS.

OR

2. Report by local, county or state officials for evacuation or
sheltering of site personnel based on an OFFSITE
event.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the duration has exceeded, or will likely exceed, the applicable time.
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: I - Power ODeration. 2 - StartuD. 3 - Hot Standbv. 4 - Hot Shutdown. 5 - Cold Shutdown. 6 - Refuelina. D - Defueled
HAZADS ND OTHMERCNDTI NSAFCTIGPLN SAF ET Modes 1MREC ALR PoeU~rto.2 tru.3HtSady -o hto n. -odShUtdwn6 efuelna.0 efee

0

0I
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W0

z

0J
I-
C.)

HG6 EMR99JI9
Other conditions exist which in the judgment of the
EMERGENJCY DIRECTOR wan an" deciaration of GENERAL
EMERGENCY.

EALs:

1. Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which involve actual or
IMMINENT substantial core degradation or melting with
potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control
of the facility. Releases can be reasonably expected to
exceed EPA PROTECTIVE ACTION GUIDE exposure
levels OFFSITE for more than the immediate site area.

HS6 M RE6E
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of SITE
AREA EMERGENCY.

EALs:

1. Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which involve actual or likely
major failures of plant functions needed for protection of
the public or HOSTILE ACTION that results in intentional
damage or malicious acts: (1) toward site personnel or
equipment that could lead to the likely failure of or, (2)
that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to
result in exposure levels which exceed EPA
PROTECTIVE ACTION GUIDE exposure levels beyond
the site boundarv.

HA6 MEM51
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of an
ALERT.

EALs:

1. Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which involve actual or
potential substantial degradation of the level of safety of
the plant or a security event that involves probable life
threatening risk to site personnel or damage to site
equipment because of HOSTILE ACTION. Any releases
are expected to be limited to small fractions of the EPA
PROTECTIVE ACTION GUIDE exposure levels.

HU6 MERE
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of an
UNUSUAL EVENT.

EALs:

1. Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which indicate a potential
degradation of the level of safety of the plant or indicate a
security threat to facility protection has been initiated. No
releases of radioactive material requiring OFFSITE
response or monitoring are expected unless further
degradation of safety systems occurs.

E-HU1
u. Damage to a loaded cask CONFINEMENT BOUNDARY.

IEALs:
1. Damage to a loaded cask CONFINEMENT BOUNDARY.

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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SYSTEM MALFUNCTIONS - HOT Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled-EEAEMR C SIT ARE EMREC ALR UNSALVN
SG1 I PISSl UIEMElA
Prolonged loss of all OFFSITE and all ONSITE AC power to
emergency busses.

0

0

0

-J

EALs:

1. a.
Loss of ALL OFFSITE and ALL ONSITE AC power

to BOTH AE and DF 4KV emergency busses.

AND

Loss of all OFFSITE and all ONSITE AC power to
emergency busses for 15 minutes or longer.

EALs:

Credit cannot be taken for emergency busses being
powered from thje other unit's emerger ieyfisel generators.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to
BOTH AE and DF 4KV emergency busses for 15
minutes* or longer.

SAl E ]1-4"1
AC power capability to emergency busses reduced to a
single source for 15 minutes or longer.

EALs:

1. a. AC power to AE and DF 4KV emergency busses is
reduced to a single power source for 15 minutes* or
longer.

Loss of all OFFSITE AC power to emergency busses for 15

minutes or longer.

EALs:

1. Loss of ALL OFFSITE AC power to BOTH AE and DF
4KV emergency busses for 15 minutes* or longer.

b. EITHER of the following:

" Restoration of EITHER the AE 4KV emergency
bus OR DF 4KV emergency bus within 4 hours
is not likely.

* Corn t'nniina - Red entry conditions met.

AND

b. Any additional single power source failure will result
in loss of ALL AC power to BOTH AE and OF 4KV
emergency busses.

4SS2

Loss of all vital DC power for 15 minutes or longer.0
C. EALs:

1. Bus voltage indication on ALL safety related DC busses
0 less than the following for 15 minutes* or longer:

? 0 < 110.4VDC on Busses 1-1 and 1-2
0
- < 110.0 VDC on Busses 1-3 and 1-4

SG3 [DM SS3 [DIF2 SA3 [ SU3 5]
Automatic trip and all manual actions failed to shutdown the Automatic trip and manual actions taken within the Controls Automatic trip failed to shutdown the reactor and the manual Inadvertent criticality.
reactor and indication of an extreme challenge to the ability Area (CA) failed to shutdown the reactor. actions taken from the Controls Area (CA) are successful in EALs:
to cool the core exists. EALs: shutting down the reactor.

EALs: 1. a. An automatic reactor trip failed to shutdown the EALs: on nuclear instrumentation.

: 1. a. An automatic reactor trip failed to shutdown the reactor as indicated by reactor power > 5%. 1. a. An automatic reactor trip failed to shutdown the
reactor as indicated by reactor power > 5%. AND reactor.

0AN
AND b. Manual trip actions taken within the Controls Area AND

• b. ALL manual trip actions failed to shutdown the (CA) failed to shutdown the reactor as indicated by b. Manual trip actions taken within the Controls Area
u. reactor as indicated by reactor power > 5%. reactor power > 5%. (CA) successfully shutdown the reactor as indicated

AND by reactor power < 5%.

c. EITHER of the following has occurred:

" Core Cooling - Red entry conditions met.
H Heat Sink - Red entry conditions met.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the duration has exceeded, or will likely exceed, the applicable time.
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SYSTEM MALFUNCTIONS - HOT Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled
S M NCT AlIONS- HOT Moes 12ERGNl A, n N,5CdShutdown, 6 RElil l , Ill ]l .[lqi; I lllmikJi~

Table S.l: Critical Safety Functions
* Reactivity Contro! (ability to shut down tne reactor

and keep it shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat
sink)

SS4 E1P
Inability to monitor a significant transient in progress.

SA4 M 1E]
*Loss of safety system annunciation or indication in the
CONTROL ROOM with either: (1) a significant transient in
progress, or (2) COMPENSATORY INDICATIONS are
unavailable.

EALs:

1. a. Loss of > 75% of EITHER of the following for
15 minutes* or longer:

* CONTROL ROOM Annunciator Panels (Al -
A13).

EALs:

1. a.

sU4 OEM
Loss of safety system annunciation or indication in the
CONTROL ROOM for 15 minutes or longer.

EALs:

1. Loss of> 75% of EITHER the following for 15 minutes*
or longer:
* CONTROL ROOM Annunciator Panels (Al - A13).

OR
* CONTROL ROOM critical safety function indications

(Table S-1).
0

C

Table S-2: Significant Transients
Automatic turbine runback > 25% thermal power

* Electrical load rejection > 25% full electrical load
* Reactor trip
* Safety Injection actuation

OR
CONTROL ROOM critical safety function
indications (Table S-1).

AND

b. A Table S-2 significant transient is in progress.

AND

c. COMPENSATORY INDICATIONS are unavailable.

Loss of > 75% of EITHER of the following for
15 minutes* or longer:

* CONTROL ROOM Annunciator Panels (Al -
A13).

OR

* CONTROL ROOM critical safety function
indications (Table S-1).

AND

b. EITHER of the following:
* A Table S-2 significant transient is in progress.

OR
" COMPENSATORY INDICATIONS are

unavailable.

sU5
Inability to reach required operating mode within Technical

E Specification limits.
-J

EALs:

1. Plant is not brought to required operating mode within
ITechnical Specification LCO action statement time.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the duration has exceeded, or will likely exceed, the applicable time.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

SYSTEM MALFUNCTIONS - HOT Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

GENERAL -G S AREA - A IIJUiIiAlEVENTI
sU6
Loss of all ONSITE or OFFSITE communications
capabilities.

EALs:

1. Loss of ALL of the following ONSITE communication
methods affecting the ability to perform routine

o" operations:
. Radios.
* Plant page.
0 Plant telephone system (hardwired).E

L= OR
0

2. Loss of ALL of the following OFFSITE communications
methods affecting the ability to perform OFFSITE
notifications:
" NRC Emergency Notification System - ENS (Red

Phone).

" NRC Health Physics Network - HPN.

* Commercial telephones (hardwired and wireless).

sU7
RCS leakage.

EALs:

0 Note•:
(U . Identified, unidentified and pressure boundary RCS
cc leakage as defined by Technical Specifications.

., Relief valve normal operation should be excluded unless•
it fails to close and cannot be isolated.

1. Unidentified or pressure boundary leakage > 10 gpm.

OR

2. Identified leakage > 25 gpm.

0o Fuel clad degradation.

EALs:

1. Letdown Monitor (RM-1CH-101A or B) > 6.OE+04 cpm.

C3 •OR

2. RCS activity > 21 pCi/gm dose equivalent 1-131.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

SYSTEM MALFUNCTIONS - COLD Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

IEEERLEEREC SI T ARE EMREC LR LNSIL
CA1 U EjiICUl

0

0

0~
C.)

Loss of all OFFSITE and all ONSITE AC power to
emergency busses for 15 minutes or longer.

EALs:

1. Loss of ALL OFFSITE and ALL ONSITE AC power to
BOTH AE and DF 4KV emergency busses for 15
minutes* or longer.

AC power capability to emergency busses reduced to a
single source for 15 minutes or longer.

EALs:

1. a. AC power to AE and DF 4KV emergency busses is
reduced to a single source for 15 minutes* or
longer.

AND

b. Any additional single power source failure will result
in loss of ALL AC power to BOTH AE and DF 4KV
emeraencv busses.

CU2 j51•
0= Loss of required DC power for 15 minutes or longer.

0. EALs:
C3)
O1. Bus voltage indication on the required DC busses less

0 than the following for 15 minutes* or longer:
'a
to 0 <110.4 VDC on Bus 1-1 orBus 1-2
0

•I * <110.0 VDC on Bus 1-3 or Bus 1-4

CU3 E]I

0~

EALs:

u,, 1. UNPLANNED sustained positive startup rate observed
on nuclear instrumentation.

cu6 HHED-
Loss of all ONSITE or OFFSITE communications

capabilities.

EALs:

1. Loss of ALL of the following ONSITE communication
'A methods affecting the ability to perform routine

operations:
0

0 Radios.
.U . Plant page.

' Plant telephone system (hardwired).
E
E OR
0 2. Loss of ALL of the following OFFSITE communications

methods affecting the ability to perform OFFSITE
notifications:

0 NRC Emergency Notification System - ENS (Red
Phone).

* NRC Health Physics Network- HPN.

s Commercial telephones (hardwired and wireless).

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

SYSTEM MALFUNCTIONS - COLD

CG7 91E
Loss of RCS inventory affecting fuel clad integrity with
containment challenged.

EALs:

1. a. RCS level < 56% RVLIS Full Range (top of active
fuel) for 30 minutes* or longer.

AND

b. ANY Table C-1 containment challenge indications.

OR

2. a. RCS level cannot be monitored with core uncovery
for 30 minutes* or longer.

e• AND
(U

b. Loss of RCS inventory as indicated by ANY of the
e following:
.- Containment Radiation Monitor (RM-1RM-219A

0O or B) > 15 R/hr.

* Erratic source range monitor indication.

UNPLANNED level rise in Containment sumps
or incore instrument sump.

AND

c. ANY Table C-1 containment challenge indications.

Table C-1: Containment Challenge Indications

" CONTAINMENT CLOSURE not established.

" Hydrogen concentration > 4% inside
containment.

" UNPLANNED rise in containment pressure.

I I
SITE AREA EMERGENCY I

Cs7 NE
Loss of RCS inventory affecting core decay heat removal
capability.

EALs:

1. a. CONTAINMENT CLOSURE not established.

AND

b. RCS level < 64% RVLIS Full Range (6" below
bottom of hot leg).

OR

2. a. CONTAINMENT CLOSURE established.

AND

b. RCS level < 56% RVLIS Full Range (top of active
fuel).

OR

3. a. RCS level cannot be monitored for 30 minutes* or
longer.

AND

b. Loss of RCS inventory as indicated by ANY of the
following:

" Containment Radiation Monitor (RM-1RM-219A
or B) > 15 RWhr.

" Erratic source range monitor indication.

" UNPLANNED level rise in Containment sumps
or incore instrument sump.

Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

CA7 [f1 CU7 E
Loss of RCS inventory. RCS leakage.

EALs: EALs:

1. Loss of RCS inventory as indicated by ANY of the Note:
following: :Relief valve normal operation should be excluded unless itIfails to close and cannot beisoatedi ..... ..
" RVLIS Full Range Level (LT-1RC-1311) < 65%

(bottom of hot leg). 1. RCS leakage results in the inability to maintain or restore
• RCS level > Target Level Band for 15 minutes* or

" Refueling Outage Temporary Level Instrument (LI-- longer.
1RC-481C) < 16 inches (Reduced Inventory Only).

" Refueling Outage Temporary Level Instrument (LI-
1RC-482C) < 6 inches (Midloop Only). CU8

OR UNPLANNED loss of RCS inventory.

2. a. RCS level cannot be monitored for 15 minutes* or EALs:

longer. 1. UNPLANNED RCS level drop as indicated by EITHER of

AND the following:

b. Loss of RCS inventoryas indicated by UNPLANNED * Refueling Outage Temporary Level Instrument (L-

level rise in Containment sumps or incore instrument 1 RC-481C) < 97 inches (vessel flange) for 15
sump. minutes* or longer when the RCS level band is

OR

* RCS water level drop below the RCS level band for
15 minutes* or longer when the RCS level band is
established below the vessel flange.

OR

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by UNPLANNED
level rise in containment sumps or incore instrument
sump.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

SYSTEM MALFUNCTIONS -COLD Modes- 1 - Power Ooeration. 2 - Startun. 3 - Hot Standbv 4 - Hot Shutdown 5 - Cold Shutdown 6 - Refuelino. D - Defueled
S M NCTON E COLD M23Aoe EMERGrENCYe 2A rt,3--t •ERT Su•tdown. •5-Cold Shutown. -lReuelin - e

Table C.2: RCS Reheat Duration Thresholds
RCS Cont CI.lzure Duraticn

Intact with Full RCS N/A >60 min*
Inventory
Not Intact Established > 20 min**
OR
Not Full RCS Not Established 0 min
Inventory I I

(U - If an RCS heat removal system is in operation within this
time frame and RCS temperature is being reduced, this EAL
is not applicable.

CAIO
Inability to maintain plant in cold shutdown.

EALs:

Note:
Full inventory is pressurizer level > 22% actual with loop
stops either isolated or unisolated..

1. RCS temperature > 2000 F due to an UNPLANNED loss
of decay heat removal capability for the greater than the
specified duration on Table C-2.

OR

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an
UNPLANNED loss of decay heat removal capability
(this EAL does not apply in RCS solid plant
conditions).

CUI0 [[J
UNPLANNED Loss of decay heat removal capabilit.,

EALs:

1. RCS temperature > 2000 F due to an UNPLANNED loss
of decay heat removal capability.

OR

2. Loss of ALL RCS temperature and RCS level indication
for 15 minutes* or longer.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FG1
:INITIATING CONDITIO N: __

Loss of any two barriers and loss or potential loss of the third barrier.

ýOperatg wMode Applicability ___

1,2,3,4

Refer to fission product barrier loss and potential loss threshold values to determine
barrier status.

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

At the GENERAL EMERGENCY CLASSIFICATION LEVEL each barrier is weighted
equally.

Site Specific

None

,Basis Refere nce(s): 5 l 5

1. NEI 99-01 Rev 5, Tables 5-F-I and 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FS1

Loss or potential loss of any two barriers.

OpertingMode App acbility: __-7Z T
1,2,3,4

Refer to fission product barrier loss and potential loss threshold values to determine

barrier status.

Baosis:~

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

At the SITE AREA EMERGENCY CLASSIFICATION LEVEL, each barrier is weighted
equally.

Site Specific

None

Basis fen(:-..

1. NEI 99-01 Rev 5, Tables 5-F-I and 5-F-3

4-27 Rev. Proposed



Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FA1
AnloTIsAsT!nGCOntiaN la

Any loss or any potential loss of either fuel clad or RCS.

erating d icability:
1,2,3,4

ALs:
Refer to fission product barrier loss and potential loss threshold values to determine
barrier status.

Basis: ______

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

The fuel cladding and RCS barriers are weighted more heavily than the containment
barrier. Unlike the containment barrier, loss or potential loss of either the fuel cladding or
RCS barrier may result in the relocation of radioactive materials or degradation of core
cooling capability. Note that the loss or potential loss of containment barrier in
combination with loss or potential loss of either fuel cladding or RCS barrier results in
declaration of a SITE AREA EMERGENCY under FSI.

Site Specific

None

.Bsis Referencev(s):
1. NEI 99-01 Rev 5, Tables 5-F-I and 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FU1
[INITIATING CONDITION:-------

Any loss or any potential loss of containment.

OperatingMode Appljicability -

1,2,3,4

Refer to fission product barrier loss and potential loss threshold values to determine
barrier status.

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

Unlike the Fuel cladding and RCS barriers, the loss of either of which results in an ALERT
under FA1, loss of the containment barrier in and of itself does not result in the relocation
of radioactive materials or the potential for degradation of core cooling capability.
However, loss or potential loss of the containment barrier in combination with the loss or
potential 1oss of either the fuel cladding or RCS barrier results in declaration of a SITE
AREA EMERGENCY under FSI.

Site Specific

None

@BaslsReference(s): -- -

1. NEI 99-01 Rev 5, Tables 5-F-1 and 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Critical Safety Function Status FC1
L(oss:--- -
1. Core Cooling - Red entry conditions met.

lPotential Loss:

1. Core Cooling - Orange entry conditions met.

OR

2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.

iBasis:

Generic

Loss Threshold #1

Core Cooling - Red indicates significant superheating and core uncovery and is
considered to indicate loss of the Fuel Clad Barrier.

Potential Loss Threshold #1

Core Cooling - Orange indicates subcooling has been lost and that some clad damage
may occur.

Potential Loss Threshold #2

Heat Sink - Red when heat sink is required indicates the ultimate heat sink function is
under extreme challenge.

Site Specific

Potential Loss Threshold #2

The condition "Heat Sink is required" was added to preclude over-classification for
conditions in which RCS pressure is less than steam generator pressure or Heat Sink-
Red path' entry was created by intentional operator action directed by the EMERGENCY
OPERATING PROCEDURE.

-B-asis Reference(s): •: .. . """ " ;.

1. NEI 99-01 Rev 5, Table 5-F-3

2. FR-H.1, Loss of Heat Sink
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Radiation Monitoring FC2

U:6ss: ~ _ __

1. Containment Radiation Monitor (RM-1 RM-219A or B) > FC2 Line on Graph F-I.

U1 FC2 Loss (CRM Reading for 1% Clad Damage)

1E+3 ÷2......

I o En t a+ 2 o s ........... . ........ .... ...... ..:: .:: :: .:: : ....... ..... .......... .......
Non

1 IE+41

Generic

The site specific reading is a value which indicates the release of reactor coolant, with
elevated activity indicative of fuel damage, into the containment.

The reading should be calculated assuming the instantaneous release and dispersal of
the reactor coolant noble gas and iodine inventory associated with a concentration of 300
pCi/gm dose equivalent 1-131 into the containment atmosphere.

Reactor coolant concentrations of this magnitude are several times larger than the
maximum concentrations (including iodine spiking) allowed within Technical

Specifications and are therefore indicative of fuel damage.

This value is higher than that specified for RC2(L)I. Thus, this threshold indicates a loss
of both the Fuel Clad barrier and RCS barrier that appropriately escalates the emergency
classification to a SITE AREA EMERGENCY.

There is no potential loss threshold associated with this item.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FC2 (continued)

Site Specific

An RCS activity of 300 [tCi/gm dose equivalent 1-131 is equivalent to 1 % fuel clad gap
damage per ERS-SMM-1 1-002, Rev 0.

The containment radiation monitor readings specified in Graph F-1 were derived using
1% clad damage. The CRM values for the 0 to 1 hour period are set at the 1 hour value
for ease of use.

FC2: CRM Readings (R/Hr)
Hrs I RM-IRM-219Aor B-

0 5.2E+02
1 5.2E+02
2 3.6E+02
3 2.8E+02
4 2.4E+02
5 2.OE+02
6 1.8E+02
7 1.6E+02
8 1.5E+02
12 1.1E+02
16 9.3E+01
20 8.OE+01
24 7.1E+01
28 6.4E+01
32 5.9E+01
36 5.5E+01
40 5.2E+01
44 4.9E+01
48 4.6E+01

Basis Refemrence s):
1. NEI 99-01 Rev 5, Table 5-F-3

2. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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Section 4 Emergency Prer
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Core Temperature

Loss:

1. Five hottest core exit thermocouples > 12000 F.

1 Five hottest core exit thermocouples > 7190 F.

basis: ... . . . . .-

Generic

Loss Threshold #1

The site-specific reading should correspond to significant superheating

iaredness Plan

FC3

of the coolant.

This value typically corresponds to the core exit temperature reading that indicates core
cooling - Red in Fuel Clad Barrier loss threshold, which is usually about 12000 F.

Potential Loss Threshold #1

The site specific reading should correspond to loss of subcooling.

This value typically corresponds to the core exit temperature reading that indicates core
cooling -ý Orange in fuel clad barrier potential loss threshold, which is usually about 7000
to 9000 F.

Site Specific

Potential Loss Threshold #1

The U1 CONTROL ROOM Post Accident Monitoring (PAM), Inadequate Core Cooling
Monitor (ICCM) displays the five (5) hottest core exit thermocouples.

The value of 7190 F was established from 1OM-53B.4.F-0.2 as equivalent to Orange Path
in the Core Cooling Critical Safety Function Status Tree per FR-C.1 and FR-C.2.

1. NEI 99-01 Rev 5, Table 5-F-3

2. 1OM-53B.4.F-0.2 (ISS1C), Core Cooling Status Trees, Rev 1

3. FR-C.1, Inadequate Core Cooling

4. FR-C.2, Degraded Core Cooling
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RCS Level FC4
.Loss:, -

None

iPotential LO~SS-:

1. RCS level < Table F-I.

Table F-I: RVLIS Thresholds
RVLIS RCPs Indication

Full Range 0 40%

1 25%

Dynamic Range 2 33%

3 60%

BA!_s.................................

Generic

There is no loss threshold associated with this item.

The site specific value for the potential loss threshold corresponds to the top of the active
fuel.

For sites using CSFSTs, the potential loss threshold is defined by the Core Cooling -
Orange path. The site specific value in this threshold should be consistent with the
CSFST value.

Site Specific

Beaver Valley used CSFSTs. Therefore, the Orange Path includes Dynamic Range with
RCPs running.

1. NEI 99-01 Rev 5, Table 5-F-3

2. 1OM-53A.1.F-0.2 (ISSIC), Core Cooling Status Trees, Rev 1

3. FR-C.2, Degraded Core Cooling
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RCS Activity FC7
L..oss:.__ _ _ _ .... . .... _ _ _

1. Coolant activity > 300 pCi/gm dose equivalent 1-131.

Potental Loss:

None

Generic

The site specific value corresponds to 300 jiCi/gm 1-131 equivalent. Assessment by the
EAL Task Force indicates that this amount of coolant activity is well above that expected
for iodine spikes and corresponds to less than 5% fuel clad damage. This amount of
radioactivity indicates significant clad damage and thus the fuel clad barrier is considered
lost.

The results of the sample analysis are expressed as [tCi/gm 1-131 equivalent.

There is no potential loss threshold associated with this item.

Site Specific

An RCS activity of >300 [tCi/gm is above the technical specification limits of 0.35 PiCi/gm
DEI-131 for steady state and 21 pCi/gm DEl-1 31 for iodine spiking.

An RCS activity of 300 [tCi/gm dose equivalent 1-131 is equivalent to 1 % fuel clad gap
damage per ERS-SMM-1 1-002, Rev 0.

asisReference...s):. ... . . .....

1. NEI 99-01 Rev 5, Table 5-F-3

2. BVPS-I&2 Technical Specification 3.4.16, RCS Specific Activity

3. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

EMERGENCY DIRECTOR Judgment FCIO
FLOSS: 7 -

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates loss of
the fuel clad barrier.

PotntialI L oss:
1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates

potential loss of the fuel clad barrier.

Basis: J.. . . ., .

Generic

These thresholds address any other factors that are to be used by the EMERGENCY
DIRECTOR in determining whether the fuel clad barrier is lost or potentially lost. In
addition, -the inability to monitor the barrier should also be incorporated in this EAL as a
factor in EMERGENCY DIRECTOR judgment that the barrier may be considered lost or
potentially lost.

Site Specific

None

Basis R 9-efeRevs) 5Te-

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Critical Safety Function Status RC1

None

Lqqpotentalf Ls: i -s_ s-

1. RCS Integrity - Red entry conditions met.

OR

2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.

'Basis:__

Generic.

There is no loss threshold associated with this item.

Potential Loss Threshold #1

RCS Integrity - Red indicates an extreme challenge to the safety function derived from
appropriate instrument readings.

Potential Loss Threshold #2

Heat Sink - Red when heat sink is required indicates the ultimate heat sink function is
under extreme challenge.

Site Specific

Potential Loss Threshold #2

The conditional statement was included to allow for the use of available cooling methods
within the EOP when determining that the heat sink function was lost or severely
degraded when needed. The heat sink function is not considered lost until the EOP
methods for temperature control are shown to be unsuccessful.

The condition "Heat Sink is required" was added to preclude over-classification for
conditions in which RCS pressure is less than steam generator pressure or Heat Sink-
Red path entry was created by intentional operator action directed by the EMERGENCY
OPERATING PROCEDURE.

Basis Reference(s):

1. NEI 99-01 Rev 5, Table 5-F-3

2. FR-P.1, Pressurized Thermal Shock

3. FR-H.1, Loss of Heat Sink
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Radiation Monitoring RC2
loss'. - -__

1. Containment Radiation Monitor (RM-1 RM-219A or B) > 8 R/hr (RC2 Line on
Graph F-I).

None

Generic

The site specific reading is a value which indicates the release of reactor coolant to the
containment.

The reading should be calculated assuming the instantaneous release and dispersal of
the reactor coolant noble gas and iodine inventory associated with normal operating
concentrations (i.e., within technical specifications) into the containment atmosphere.

This reading will be less than that specified for FC2(L)I. Thus, this threshold would be
indicative of a RCS leak only. If the radiation monitor reading increased to that specified
by fuel ciad barrier threshold, fuel damage would also be indicated.

There is no potential loss threshold associated with this item.

Site Specific

Technical Specification 3.4.16 analyses are for two cases of RCS activity. The RC2
threshold value is based on the higher RCS TS activity of 21 pCi/gm dose equivalent I-
131 to provide an on scale containment radiation monitor reading. A containment monitor
reading less than the threshold value would relate to normal RCS (no core damage)
activity within technical specifications.

The RM-i RM-219 A/B calculated EAL value of 7.9 R/hr has been rounded to 8 R/hr
based on accuracy of the analog instrument display capability. 8 R/hr is the closest
visually distinguishable reading to the derived EAL value. Instrument markings that bound
the calculated EAL value are 6 and 8 R/hr.

•Basis Reference(s):.. ____... . ..... ,-_

1. NEI 99-01 Rev 5, Table 5-F-3

2. BVPS-1&2 Technical Specifications Section 3.4.16, RCS Specific Activity

3. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RCS Leak Rate RC5

LoS.:

1. RCS leak rate greater than available makeup capacity as indicated by RCS
subcooling < 180 normal containment or < 330 adverse containment.

Loeta Loss:
1. UNISOLABLE RCS leak exceeding the capacity of one charging pump (129 gpm)

in the normal charging mode.

Generic

Loss Threshold #1

This threshold addresses conditions where leakage from the RCS is greater than
available inventory control capacity such that a loss of subcooling has occurred. The loss
of subcooling is the fundamental indication that the inventory control systems are
inadequate in maintaining RCS pressure and inventory against the mass loss through the
leak.

Potential Loss Threshold #1

This threshold is based on the apparent inability to maintain normal liquid inventory within
the Reactor Coolant System (RCS) by normal operation of the Chemical and Volume
Control System which is considered to be the flow rate equivalent to one
charging/makeup pump discharging to the charging header. Isolating letdown is a
standard abnormal operating procedure action and may prevent unnecessary
classifications when a non-RCS leakage path such as a CVCS leak exists. The intent of
this condition is met if attempts to isolate Letdown are NOT successful. Additional
charging/makeup pumps being required is indicative of a substantial RCS leak.

Site Specific

Loss Threshold #1

RCS sub-cooling is determined by evaluation of the saturation temperature that
corresponds to the indicated reactor coolant system pressure minus the average reactor
coolant loop hot leg temperature.

Potential Loss Threshold #1

This threshold is based on the capacity of a single charging pump flow of 129 GPM per
UFSAR table 9.1-2.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RC5 (continued)
iBasisReference(s): ..... __-- -

1. NEI 99-01 Rev 5, Table 5-F-3

2. ULI UFSAR Table 9.1-2, Chemical and Volume Control System Performance
Requirements, Rev 26

3. 1 OM-53A.1.6-A, OF Subcooling Based on Core Exit TCs, Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

SG Tube Leakage / Rupture RC6

LoSs:
1. RUPTURED SG results in an SI actuation.

Potential Loss:

None

Bais:

Generic

This threshold addresses the full spectrum of steam generator (SG) tube rupture events
in conjunction with containment barrier loss thresholds. It addresses RUPTURED SG(s)
for which the leakage is large enough to cause actuation of ECCS (SI). This is consistent
to the RCS leak rate barrier potential loss threshold.

For plants that have implemented Westinghouse Owners Group emergency response
guidelines, this-condition is described by "entry into E-3 required by EOPs".
By itself, this threshold will result in the declaration of an ALERT. However, if the SG is
also FAULTED (i.e., two barriers failed), the declaration escalates to a SITE AREA
EMERGENCY per Containment barrier Loss thresholds.

There is no potential loss threshold associated with this item.

Site Specific

None

R. EIerenRe(s)v 5,abe5F-

1 . NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

EMERGENCY DIRECTOR Judgment RC10
Loss:__ __

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates loss of
the RCS barrier.

NPoential-Loss-
1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates

potential loss of the RCS barrier.

Generic

These thresholds address any other factors that are to be used by the EMERGENCY
DIRECTOR in determining whether the RCS Barrier is lost or potentially lost. In addition,
the inabi!Ity to monitor the barrier should also be incorporated in this EAL as a factor in
EMERGENCY DIRECTOR judgment that the barrier may be considered lost or potentially
lost.

Site Specific

None

!Basis Reference(s): 7

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Critical Safety Function Status CT1

None

~otetiaLoss-:-

1. Containment - Red entry conditions met.

B3asis: ~-

Generic

There is no loss threshold associated with this item.

Potential Loss

Red path indicates an extreme challenge to the safety function derived from appropriate
instrument readings and/or sampling results, and thus represents a potential loss of
containment.

Conditions leading to a containment Red path result from RCS barrier and/or fuel clad
barrier loss. Thus, this threshold is primarily a discriminator between SITE AREA
EMERGENCY and GENERAL EMERGENCY representing a potential loss of the third
barrier.

Site Specific

None

1. NEI 99-01 Rev 5, Table 5-F-3

2. FR-Z.1, High Containment Pressure
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Radiation Monitoring CT2
Loss:

None

iPotential Loss: ,

1. Containment Radiation Monitor (RM-1 RM-219A or B) > CT2 Line on Graph F-I.

Ul CT2 Potential Loss (CRM Reading for 20% Clad Damage)

1•E+4

7 -

C4

1 1E + 3 .... .-.... -- --..... :

V. . .. . . . . . ..... ...... ..... . . ...... ..... ------ ----- ---- -----------. . .. .... ...

I~ E+2 -+--~1~--A-*I-tv-41H41-+---+At-------++-

O 0 2 4 6 8 10 1214 16IS20 22 24 2628 3032 343638 40 4244 4648

Post LOCA Time (Hours)

basils:

Generic

There is no loss threshold associated with this item.

The site specific reading is a value which indicates significant fuel damage well in excess
of the thresholds associated with both loss of fuel clad and loss of RCS barriers. As
stated in Section 3.8 of NEI 99-01 Rev 5, a major release of radioactivity requiring
OFFSITE PROTECTIVE ACTIONS from core damage is not possible unless a major
failure of fuel cladding allows radioactive material to be released from the core into the
reactor coolant.

Regardless of whether containment is challenged, this amount of activity in containment,
if released, could have such severe consequences that it is prudent to treat this as a
potential loss of containment, such that a GENERAL EMERGENCY declaration is
warranted.

NUREG-1228, "Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents," indicates that such conditions do not exist when the amount of
clad damage is less than 20%.
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT2 (continued)
Site Specific

The containment radiation monitor readings specified in Graph F-1 were derived using
20% clad damage. The CRM values for the 0 to 1 hour period are set at the 1 hour value
for ease of use.

CT2: CRM Readings (R/Hr)

Hrs f RM-sW'MRM-219A or B,
0 1.OE+04
1 1.OE+04
2 7.1 E+03
3 5.6E+03
4 4.6E+03
5 4.OE+03
6 3.5E+03
7 3.2E+03
8 2.9E+03

12 2.2E+03
16 1.8E+03
20 1.6E+03
24 1.4E+03
28 1.3E+03
32 1.2E+03
36 1.1E+03
40 1.OE+03
44 9.6E+02
48 9.1 E+02

1. NEI 99-01 Rev 5, Table 5-F-3

2. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Core Temperature CT3

None

Potential Loss: -, K:, 7; '''••o: _~1~~~ ..... *

1. a. Five hottest core exit thermocouples > 20000 F.

AND

b. Restoration procedures not effective within 15 minutes.

OR

2. a. Five hottest core exit thermocouples > 12000 F.

AND

b.,- RVLIS Full Range < 40% with no RCPs running.

AND

c. Restoration procedures not effective within 15 minutes.

BasiI.s: - ..- -

Generic

There is no loss threshold associated with this item.

The conditions in these thresholds represent an IMMINENT core melt sequence which, if
not corrected, could lead to vessel failure and an increased potential for containment
failure. In conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and
RCS barrier columns, this threshold would result in the declaration of a GENERAL
EMERGENCY - loss of two barriers and the potential loss of a third. If the function
restoration procedures are ineffective, there is no "success" path.

The function restoration procedures are those EMERGENCY OPERATING
PROCEDURES that address the recovery of the core cooling critical safety functions. The
procedure is considered effective if the temperature is decreasing or if the vessel water
level is increasing.

Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration
procedures can arrest core degradation within the reactor vessel in a significant fraction
of the core damage scenarios, and that the likelihood of containment failure is very small
in these events. Given this, it is appropriate to provide a reasonable period to allow
function restoration procedures to arrest the core melt sequence.

Whetheror not the procedures will be effective should be apparent within 15 minutes. The
EMERGENCY DIRECTOR should make the declaration as soon as it is determined that
the procedures have been, or will be ineffective.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT3 (continued)
Site Specific

Potential Loss Threshold #1

The BVPS-1 CONTROL ROOM Post Accident Monitoring (PAM) System displays the five
(5) hottest core exit thermocouples.

WCAP-1 4696-A Table 1 provides 2400°F as where a very rapid release of volatile fission
products from fuel pellets occurs (departure from failure of fuel rod cladding) and Table 2
establishes core outlet temperatures of > 20000 F as indication of core melt.

The Equipment Qualification Data Package for the Incore Thermocouple provides an
extreme qualification of 22000 F, indicating that permanent instrument failure (due to
thermocouple materials melting, and potential formation of new junctions) may occur
shortly after this EAL threshold value is reached.

Potential Loss Threshold #2

The BVPS-1 CONTROL ROOM Post Accident Monitoring (PAM), Inadequate Core
Cooling Monitor (ICCM) displays the five (5) hottest core exit thermocouples.

RVLIS with no RCP's running was added to address 1OM-53A.1.F-0.2, CORE COOLING
STATUS TREES.

WCAP-1 4696-A states, "Analyses performed for the WOG ERGs for indication of
inadequate core cooling concluded that the temperature indicated by the core exit
thermocouples, especially during transient heatup conditions, is always several hundred
degrees lower than the fuel rod cladding temperatures. Thus, an indicated temperature of
1200°F can be translated to a peak cladding temperature on the order of 14000 F."'

The RCS level is the lowest accurate RVLIS reading and corresponds to a Core Cooling
CSF Red PATH terminus. This combined with a RCS superheating as indicated by CET
temperature > 12000 F is the site specific indication indicative of RCS level at the top of
active fuel.

1. NEI 99-01 Rev 5, Table 5-F-3

2. WCAP-1 4696-A, Westinghouse Owners Group Core Damage Assessment
Guidance

3. BVPS-2 Vendor Document 2220.100-001-082, Equipment Qualification Data
Package, Incore Thermocouple, Rev A

4. 1OM-53A.1.F-0.2 (ISS1 C), Core Cooling Status Trees, Rev 1
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

SG Tube Leakage / Rupture CT6

Note: A prolonged release is greater than 4 hours.

1. RUPTURED SG is also FAULTED outside of containment.

OR

2. a. Primary-to-Secondary leak rate > 10 gpm.

AND

b. UNISOLABLE prolonged steam release from affected SG to the environment.

•o1en1ial Loss:__ -

None

Generic

The loss threshold recognizes that SG tube leakage can represent a bypass of the
Containment Barrier as well as a loss of the RCS Barrier.

Users should realize that the two loss thresholds could be considered redundant. This
was recognized during the development process. The inclusion of a threshold that uses
emergency procedure commonly used terms like "RUPTURED and FAULTED" adds to
the ease of the classification process and has been included based on this human factor
concern.

This threshold results in an UNUSUAL EVENT for smaller breaks that: 1) do not exceed
the normal charging capacity threshold in RCS leak rate barrier potential loss threshold,
or 2) do not result in ECCS actuation in the RCS SG tube rupture barrier loss threshold.
For larger breaks, RCS barrier threshold criteria would result in an ALERT. For SG tube
ruptures which may involve multiple steam generators or UNISOLABLE secondary line
breaks, this threshold would exist in conjunction with RCS barrier thresholds and would
result in a SITE AREA EMERGENCY. Escalation to GENERAL EMERGENCY would be
based on "Potential Loss" of the Fuel Clad Barrier.

Loss Threshold #1

This threshold addresses the condition in which a RUPTURED steam generator is also
FAULTED. This condition represents a bypass of the RCS and containment barriers and
is a subset of the second threshold. In conjunction with RCS leak rate barrier loss
threshold, this would always result in the declaration of a SITE AREA EMERGENCY.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT6 (continued)
Loss Threshold #2

This threshold addresses SG tube leaks that exceed 10 gpm in conjunction with an
UNISOLABLE release path to the environment from the affected steam generator. The
threshold for establishing the UNISOLABLE secondary side release is intended to be a
prolonged release of radioactivity from the RUPTURED steam generator directly to the
environment. This could be expected to occur when the main condenser is unavailable to
accept the contaminated steam (i.e., SG tube rupture with concurrent loss of OFFSITE
power and the RUPTURED steam generator is required for plant cooldown or a stuck
open relief valve). If the main condenser is available, there may be releases via air
ejectors, gland seal exhausters, and other similar controlled, and often monitored,
pathways. These pathways do not meet the intent of an UNISOLABLE release path to the
environment. These minor releases are assessed using Abnormal Rad Levels /
Radiological Effluent ICs.

Site Specific

The threshold for establishing the UNISOLABLE secondary side release is intended to be
a prolonged release of radioactivity from the RUPTURED steam generator directly to the
environment. This could be expected to occur when the main condenser is unavailable to
accept the contaminated steam (i.e., SG tube RUPTURE with concurrent loss of
OFFSITE power and the RUPTURED steam generator is required for plant cooldown or a
stuck open relief valve). A prolonged release is greater than 4 hours. The 4 hour
duration is the minimum time to cool down to Mode 5, at 100 degrees/hr, per Technical
Specification cooldown limits.

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Pressure CT8

1. A containment pressure rise followed by a rapid UNPLANNED drop in containment
pressure.

OR

2. Containment pressure or sump level response not consistent with LOCA
conditions.

1. Containment pressure > 45 psig and rising.

OR

2. Containment hydrogen > 4%.

OR

3. a. Containment pressure > 11 psig.

AND

b. Less than one full train of depressurization equipment operating.

Generic

Loss Thresholds #1 and #2

Rapid UNPLANNED loss of pressure (i.e., not attributable to containment spray or
condensation effects) following an initial pressure increase from a primary or secondary
high energy line break indicates a loss of containment integrity. Containment pressure
and sump levels should increase as a result of mass and energy release into containment
from a LOCA. Thus, sump level or pressure not increasing indicates containment bypass
and a loss of containment integrity.

This indic ator relies on operator recognition of an UNPLANNED response for the
conditionmand therefore does not have a specific value associated with it. The
UNPLANNED response is important because it is the indicator for a containment bypass
condition.

Potential Loss Threshold #1

The site specific pressure is based on the containment design pressure.

Potential Loss Threshold #2

Existence~of an explosive mixture means a hydrogen and oxygen concentration of at least
the lower deflagration limit curve exists. The indications of potential loss under this EAL
corresponds to some of those leading to the Red path in potential loss threshold CT1.1
and may be declared by those sites using CSFSTs.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT8 (continued)
Potential Loss Threshold #3

This threshold represents a potential loss of containment in that the containment heat
removal/depressurization system (e.g., containment sprays, ice condenser fans, etc., but
not including containment venting strategies) are either lost or performing in a degraded
manner, as indicated by containment pressure greater than the setpoint at which the
equipment was supposed to have actuated.

Site Specific

Potential Loss Threshold #1
This threshold is the containment design pressure of 45 psig and is above the value
projected from the design basis loss of coolant accident. The calculated peak
containment internal pressure for the design basis loss of coolant accident is contained in
the technical specifications.

Potential Loss Threshold #3

Each unit has a containment pressure quench spray system with two 100% capacity
trains. These pumps take suction from the RWST and discharge to the spray header. The
quench spray system starts on a CIB at the start of a LOCA accident.

The recirculation spray system has four 50% capacity subsystems that consist of a pump
and a cooler. The recirculation spray pump takes suction from the containment sump and
discharges through a cooler to the spray header. The recirculation spray system does not
start during a LOCA until there is low level in the RWST to verify the sump has adequate
water inventory. When the RWST level goes very low the quench spray pumps are
secured.

A very short period of time could exist where the quench spray system and the
recirculation spray system pumps could both be running. Normally it is either the quench
spray or the recirculation spray running.

One train of QS System and one train of RS System comprise one full train of
depressurization equipment as designed.

Basis Reference(s):

1. NEI 99-01 Rev 5, Table 5-F-3

2. NEI 99-01 Rev 5, FAQ# 10

3. U! UFSAR 5.2.2, Containment Structure: Design Basis and Loading Criteria, Rev
26

4. U1 UFSAR 6.4, Containment Depressurization System, Rev 26

5. FR-Z.1, High Containment Pressure

6. BVPS-1&2 Technical Specification 5.5.12.b, Containment Leakage Rate Testing
Program
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Isolation Failure CT9

Note: Direct pathways include filtered pathways (e.g., SLCRS).

1. a. Failure of ALL valves in any one line to close.

AND

b. Direct downstream pathway to the environment exists after containment
isolation signal.

Potent!-ia Loss:

None

Generic

This threshold addresses incomplete containment isolation that allows direct release to
the environment.

The use of the modifier "direct" in defining the release path discriminates against release
paths through interfacing liquid systems. The existence of an in-line charcoal filter does
not make a release path indirect since the filter is not effective at removing fission product
noble gases. Typical filters have an efficiency of 95-99% removal of iodine. Given the
magnitude of the core inventory of iodine, significant releases could still occur. In addition,
since the-fission product release would be driven by boiling in the reactor vessel, the high
humidity in the release stream can be expected to render the filters ineffective in a short
period.

There is no potential loss threshold associated with this item.

Site Specific

None

Basis Referencefs):. "

1. NEI 99-01 Rev 5, Table 5-F-4
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

EMERGENCY DIRECTOR Judgment CTIO0

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates loss of
the containment barrier.

1 . Any condition in the opinion of the EMERGENCY DIRECTOR that indicates
potential loss of the containment barrier.

Generic

These thresholds address any other factors that are to be used by the EMERGENCY
DIRECTOR in determining whether the Containment Barrier is lost or potentially lost. In
addition, the inability to monitor the barrier should also be incorporated in this threshold
as a factor in EMERGENCY DIRECTOR judgment that the barrier may be considered lost
or potentially lost.

The Containment Barrier should not be declared lost or potentially lost based on
exceeding Technical Specification action statement criteria, unless there is an event in
progress requiring mitigation by the Containment Barrier. When no event is in progress
(loss or potentiallLoss of either fuel clad and/or RCS) the Containment Barrier status is
addressed by technical specifications.

Site Specific

None

LB si IS e e ~ ~ ) - •. .•• •i , i .. ,_ _, :• , •••

1 . NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
RADIOLOGICAL EFFLUENTS / ABNORMAL RADIATION LEVELS

RG1
i4ITNIATING CONDITION: .. ...• .... .. ...

OFFSITE dose resulting from an actual or IMMINENT release of gaseous radioactivity
greater than 1000 mRem TEDE or 5000 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

Operating Mode Applicability: -.

1, 2, 3, 4, 5, 6, D

Notes:

* The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
will likely exceed the applicable time.

" If dose assessment results are available, declaration should be based on dose
assessment instead of radiation monitor values. Do not delay declaration awaiting
dose assessment results.

1. ANY of the following gaseous effluent monitors greater than the reading shown
for 15 minutes or longer:

. SLCRS Vent (RM-1 VS-1 10 Ch 7) .............................................. 7.66E+02 cpm

* Ventilation Vent (RM-1VS-109 Ch 7) ......................................... 6.42E+02 cpm

OR

2. Dose assessment using actual meteorology indicates doses at or beyond the site
boundary of EITHER of the following:

* > 1000 mRem TEDE.

* > 5000 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:

* Gamma (closed window) dose rate > 1000 mR/hr for 60 minutes or longer.

* Air sample analysis > 5000 mRem CDE Child Thyroid for one hour of
inhalation.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
RADIOLOGICAL EFFLUENTS / ABNORMAL RADIATION LEVELS

RG1 (continued)
[Basis: - - - - - - - -

Generic

This IC addresses radioactivity releases that result in doses at or beyond the site
boundary that exceed the EPA PROTECTIVE ACTION GUIDES (PAGs). Public
PROTECTIVE ACTIONS will be necessary. Releases of this magnitude are associated
with the failure of plant systems needed for the protection of the public and likely involve
fuel damage.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent
(EDE) and the committed effective dose equivalent (CEDE), or as the thyroid committed
dose equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total
effective dose equivalent (TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of
EDE and CEDE...."

The TEDE dose is set at the EPA PAG, while the 5000 mRem thyroid CDE was

established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

EAL #1

The site specific monitor list in EAL #1 should include effluent monitors on all potential
release pathways.

The monitor reading EALs should be determined using a dose assessment method that
back calculates from the dose values specified in the IC. Since doses are generally not
monitored in real-time, it is suggested that a release duration of one hour be assumed,
and that the EALs be based on a site boundary (or beyond) dose of 1000 mRem whole
body or 5000 mRem thyroid in one hour, whichever is more limiting (as was done for
EALs #2 and #3). If individual site analyses indicate a longer or shorter duration for the
period in which the substantial portion of the activity is released, the longer duration
should be used.

The meteorology used should be the same as those used for determining RU1 and RA1
monitor reading EALs. The same source term (noble gases, particulates, and halogens)
may also be used as long as it maintains a realistic and near linear escalation between
the EALs for the four classifications. If proper escalations do not result from the use of
the same source term, if the calculated values are unrealistically high, or if correlation
between the values and dose assessment values does not exist, then consider using an
accident source term for RS1 and RG1 calculations.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
RADIOLOGICAL EFFLUENTS / ABNORMAL RADIATION LEVELS

RG1 (continued)

Since dose assessment is based on actual meteorology, whereas the monitor reading
EAL is not, the results from these assessments may indicate that the classification is not
warranted, or may indicate that a higher classification is warranted. For this reason,
EMERGENCY IMPLEMENTING PROCEDURES should call for the timely performance
of dose assessments using actual meteorology and release information. If the results of
these dose assessments are available when the classification is made (e.g., initiated at
a lower classification level), the dose assessment results override the monitor reading
EAL.

Site Specific

EAL thresholds reflect state guidance to utilities within their jurisdiction to evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG rather than
an EPA-400 CDE Thyroid PAG.

EAL #1

The monitor values are based on reaching the limiting PAG at site boundary under the
prescribed accident, release, and meteorological conditions. The accident damage
nuclide mix is based on a DBA LOCA yield limited to a fuel gap activity release.
Complete assumptions and inputs are documented in calculation ERS-MPD-93-007.

Bais Re fern e: e r .. ..

1. NEI 99-01 REV 5, AG1

2. ERS-MPD-93-007, BVPS-U1 Gaseous Radioactivity Monitor Emergency Action
Levels, Rev 6
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
RADIOLOGICAL EFFLUENTS / ABNORMAL RADIATION LEVELS

RS1
[INITIATINGCONDITION •__ ..... - .. -•.

OFFSITE dose resulting from an actual or IMMINENT release of gaseous radioactivity
greater than 100 mRem TEDE or 500 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

OperatingMode Applic-ab-ility: -

1, 2, 3, 4,.5, 6, D

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
will likely exceed the applicable time.

• If dose assessment results are available, declaration should be based on dose
assessment instead of radiation monitor values. Do not delay declaration awaiting
dose assessment results.

1. ANY of the following gaseous effluent monitors greater than the reading shown
for 15 minutes or longer:

* SLCRS Vent (RM-1 VS-1 10 Ch 7) .............................................. 7.66E+01 cpm

• Ventilation Vent (RM-1VS-109 Ch 7) ......................................... 6.42E+01 cpm

OR

2. Dose assessment using actual meteorology indicates doses at or beyond the site
boundary of EITHER of the following:

> > 100 mRem TEDE.

* > 500 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:

* Gamma (closed window) dose rate> 100 mR/hr for 60 minutes or longer.

" Air sample analysis > 500 mRem CDE Child Thyroid for one hour of
inhalation.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
RADIOLOGICAL EFFLUENTS / ABNORMAL RADIATION LEVELS

RS1 (continued)

Generic

This IC addresses radioactivity releases that result in doses at or beyond the site
boundary that exceed 10% of the EPA PROTECTIVE ACTION GUIDES (PAGs).
Releases of this magnitude are associated with the failure of plant systems needed for
the protection of the public.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent
(EDE) and the committed effective dose equivalent (CEDE), or as the thyroid committed
dose equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total
effective dose equivalent (TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of
EDE and CEDE...."

The TEDE dose is set at 10% of the EPA PAG, while the 500 mRem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

EAL #1

The site specific monitor list in EAL #1 should include effluent monitors on all potential
release pathways.

The monitor reading EALs should be determined using a dose assessment method that
back calculates from the dose values specified in the IC. Since doses are generally not
monitored in real-time, it is suggested that a release duration of one hour be assumed,
and that the EALs be based on a site boundary (or beyond) dose of 100 mRem whole
body or 500 mRem thyroid in one hour, whichever is more limiting (as was done for
EALs #2 and #3). If individual site analyses indicate a longer or shorter duration for the
period in which the substantial portion of the activity is released, the longer duration
should be used.

The meteorology used should be the same as those used for determining RU1 and RA1
monitor reading EALs. The same source term (noble gases, particulates, and halogens)
may also be used as long as it maintains a realistic and near linear escalation between
the EALs for the four classifications. If proper escalations do not result from the use of
the same source term, if the calculated values are unrealistically high, or if correlation
between the values and dose assessment values does not exist, then consider using an
accident source term for RS1 and RG1 calculations.

Since dose assessment is based on actual meteorology, whereas the monitor reading
EAL is not, the results from these assessments may indicate that the classification is not
warranted, or may indicate that a higher classification is warranted. For this reason,
EMERGENCY IMPLEMENTING PROCEDURES should call for the timely performance
of dose assessments using actual meteorology and release information. If the results of
these dose assessments are available when the classification is made (e.g., initiated at
a lower ECL), the dose assessment results override the monitor reading EAL.
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RS1 (continued)
Site Specific

EAL thresholds reflect state guidance to utilities within their jurisdiction to evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG rather than
an EPA-400 CDE Thyroid PAG.

EAL #1

The monitor values are based on reaching 1/10 the limiting PAG at site boundary under
the prescribed accident, release, and meteorological conditions. The accident damage
nuclide mix is based on a DBA LOCA yield limited to a fuel gap activity release.
Complete assumptions and inputs are documented in calculation ERS-MPD-93-007.

Basis NRE-ferencev(5s,:

1. NEI 99-01 Rev 5, AS1
2. NEI 99-01 Rev 5, FAQ# 9

3. ERS-MPD-93-007, BVPS-U1 Gaseous Radioactivity Monitor Emergency Action
Levels, Rev 6
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RA1
,INITIATING CONDITION:W : •". ,,;,•; ::: "_

Any release of gaseous or liquid radioactivity to the environment greater than 200 times
the ODCM limit for 15 minutes or longer.

1,2, 3, 4, 5, 6, D

Note:

The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the release
duration has exceeded, or will likely exceed, the applicable time. In the absence of
data to the contrary, assume that the release duration has exceeded the applicable
time if an ongoing release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading shown

for 15 minutes or longer:

" SLCRS Vent (RM-1VS-110 Ch 5) .............................................. 6.76E+05 cpm

" Ventilation Vent (RM-1VS-109 Ch 5) ......................................... 2.94E+05 cpm

OR

2. ANY of the following liquid effluent monitors > 200 times the High-High alarm
setpoint, not to exceed 8.5E+05 cpm, established by a current radioactivity
discharge permit for 15 minutes or longer:

* Liquid Waste Effluent Monitor (RM-1 LW-1 04)

* Laundry and Contaminated Shower Drains Monitor (RM-1 LW-1 16)

OR

3. Confirmed sample analysis for gaseous or liquid releases > 200 times the
ODCM limit for 15 minutes or longer.

Generic
The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed,
but should declare the event as soon as it is determined that the condition will likely
exceed the applicable time.

This IC addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.
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RA1 (continued)

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to
prevent unintentional releases, or control and monitor intentional releases. These
controls are located in the Offsite Dose Calculation Manual (ODCM). The occurrence of
extended, uncontrolled radioactive releases to the environment is indicative of a
degradation in these features and/or controls.

The ODCM multiples are specified in RU1 and RA1 only to distinguish between non-
emergency conditions, and from each other. While these multiples obviously correspond
to an OFFSITE dose or dose rate, the emphasis in classifying these events is the
degradation in the level of safety of the plant, not the magnitude of the associated dose
or dose rate.

Releases should not be prorated or averaged. For example, a release exceeding 600x
ODCM for 5 minutes does not meet the threshold.

This EAL includes any release for which a radioactivity Discharge permit was not
prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit.

EAL #1

This EAL is intended for sites that have established effluent monitoring on non-routine
release pathways for which a discharge permit would not normally be prepared.

EAL #2

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings to exceed the threshold identified in the IC established by the
radioactivity discharge permit. This value may be associated with a planned batch
release, or a continuous release path.

In either case, the value is established by the ODCM to warn of a release that is not in
compliance. Indexing the EAL to the ODCM setpoints in this manner insures that the
EAL will never be less than the setpoint established by a specific discharge permit.

EAL #3

This EAL addresses uncontrolled releases that are detected by sample analyses,
particularly on unmonitored pathways, e.g., spills of radioactive liquids into storm drains,
heat exchanger leakage in river water systems, etc.

Site Specific

An elevated effluent monitor reading where the downstream effluent flow path isolated
is not considered a VALID reading.
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RA1 (continued)
EAL #1

The gaseous effluent value of 200 times the ODCM setpoint was determined using
formulas, isotopic dose conversion factors and meteorology data as specified in the
ODCM based on a normal operating isotopic mixture (no clad damage condition).
Assumptions and calculation inputs are provided in ERS-HHM-87-014.

EAL #2

The effluent monitors listed are those normally used for planned discharges. If a
discharge is performed using a different flowpath or effluent monitor (e.g., a portable or
temporary effluent monitor), then the declaration criteria will be based on the monitor
specified in the discharge permit.

The threshold of > 200 times the ODCM limit is calculated by the discharge procedure
and is limited to a maximum value of 80% top of scale (top of scale is 1.OE+06 cpm,
thus 80% is 8.5E+05 cpm) to assure an on scale readable value.

EAL #3

Grab samples are used to determine release concentrations or release rates, confirm
meter readings, or indicate the need for sampling when the effluent monitors are not in
service or other alarms occur. The maximum instantaneous release rate limits are
calculated in accordance with the ODCM. These are indicated on approved discharge
permit release packages.

1. NEI 99-01 Rev 5, AA1

2. 1/2-ODC-2.01, ODCM: Liquid Effluents

3. 1/2-ODC-2.02, ODCM: Gaseous Effluents

4. ERS-HHM-87-014, Unit 1 / Unit 2 ODCM Gaseous Effluent Monitor Setpoints,
Rev 4

5. ERS-ATL-93-021, Process Alarm Setpoints for Liquid Effluent Monitors, Rev 3
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RU1
IlNITIATING CONDITION:I=••,, ... ___,,; i• .. .. .,; .: ,

Any release of gaseous or liquid radioactivity to the environment greater than 2 times
the ODCM limit for 60 minutes or longer.

mperating Mode Applicability..:................

1,2, 3, 4, 5, 6, D

Note:

The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the release
duration has exceeded, or will likely exceed, the applicable time. In the absence of
data to the contrary, assume that the release duration has exceeded the applicable
time if an ongoing release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading shown
for 60 minutes or longer:

* SLCRS Vent (RM-1VS-110 Ch 5) .............................................. 6.76E+03 cpm

* Ventilation Vent (RM-1VS-109 Ch 5) ......................................... 2.94E+03 cpm

OR

2. ANY of the following liquid effluent monitors > 2 times the High-High alarm
setpoint established by a current radioactivity discharge permit for 60 minutes
or longer:

" Liquid Waste Effluent Monitor (RM-1LW-104)

" Laundry and Contaminated Shower Drains Monitor (RM-1 LW-1 16)

OR

3. Confirmed sample analysis for gaseous or liquid releases > 2 times the ODCM
limit for 60 minutes or longer.

Generic
The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed,
but should declare the event as soon as it is determined that the condition will likely
exceed the applicable time.

This IC addresses a potential decrease in the level of safety of the plant as indicated by
a radiological release that exceeds regulatory commitments for an extended period of
time.
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RU1 (continued)

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to
prevent unintentional releases, or control and monitor intentional releases. These
controls are located in the Offsite Dose Calculation Manual (ODCM). The occurrence of
extended, uncontrolled radioactive releases to the environment is indicative of a
degradation in these features and/or controls.

The ODCM multiples are specified in RU1 and RA1 only to distinguish between non-
emergency conditions, and from each other. While these multiples obviously correspond
to an OFFSITE dose or dose rate, the emphasis in classifying these events is the
degradation in the level of safety of the plant, not the magnitude of the associated dose
or dose rate.

Releases should not be prorated or averaged. For example, a release exceeding 4x
ODCM for 30 minutes does not meet the threshold.

This EAL includes any release for which a radioactivity Discharge permit was not
prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit.

EAL #1

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings to exceed the threshold identified in the IC.

This EAL is intended for sites that have established effluent monitoring on non-routine
release pathways for which a Discharge permit would not normally be prepared.

The ODCM establishes a methodology for determining effluent radiation monitor
setpoints. The ODCM specifies default source terms and, for gaseous releases,
prescribes the use of pre-determined annual average meteorology in the most limiting
downwind sector for showing compliance with the regulatory commitments. This EAL is
determined using this methodology.

EAL #2

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings to exceed the threshold identified in the IC established by the
radioactivity discharge permit. This value may be associated with a planned batch
release, or a continuous release path.

In either Case, the value is established by the ODCM to warn of a release that is not in
compliance. Indexing the EAL to the ODCM setpoints in this manner insures that the
EAL will never be less than the setpoint established by a specific discharge permit.
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RUI (continued)
EAL #3

This EAL addresses uncontrolled releases that are detected by sample analyses,
particularly on unmonitored pathways, e.g., spills of radioactive liquids into storm drains,
heat exchanger leakage in river water systems, etc.

Site Specific

An elevated monitor reading while the effluent flow path is isolated is not considered a
VALID reading.

EAL #1

The gaseous effluent values of 2 times the ODCM setpoint were determined using
formulas, isotopic dose conversion factors and meteorology data as specified in the
ODCM based on a normal operating isotopic mixture (no clad damage condition).
Assumptions and calculation inputs are provided in ERS-HHM-87-014.

EAL #2

The effluent monitors listed are those normally used for planned discharges. If a
discharge is performed using a different flowpath or effluent monitor (e.g., a portable or
temporary effluent monitor), then the declaration criteria will be based on the monitor
specified in the discharge permit.

EAL #3

Grab samples are used to: determine release concentrations or release rates, confirm
meter readings, or indicate the need for sampling when the effluent monitors are not in
service or other alarms occur. The maximum instantaneous release rate limits are
calculated in accordance with the ODCM. These are indicated on approved discharge
permit release packages.

EBai isR-efe-renjrcei(s): -

1. NEI 99-01 Rev 5, AU

2. 1/2-ODC-2.01, ODCM: Liquid Effluents

3. 1/2-ODC-2.02, ODCM: Gaseous Effluents

4. ERS-HHM-87-014, Unit 1 / Unit 2 ODCM Gaseous Effluent Monitor Setpoints,
Rev 4

5. ERS-ATL-93-021, Process Alarm Setpoints for Liquid Effluent Monitors, Rev 3
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RA2

Damage to irradiated fuel or loss of water level that has resulted or will result in the
uncovering of irradiated fuel outside the reactor vessel.

,Operating M~ode Applicability: .... -. . .... . -•

1,2,3, 4,5,6, D

1. A water level drop in the spent fuel pool, transfer canal or reactor cavity that will
result in irradiated fuel becoming uncovered.

OR

2. > 1000 mR/hr on ANY of the following due to damage to irradiated fuel or loss of
water level:

* Manipulator Crane Area Monitor (RM-1 RM-203)

* Fuel Pool Bridge Area Monitor (RM-1 RM-207)

Generic

This IC addresses increases in radiation dose rates within plant buildings, and may be a
precursor to a radioactivity release to the environment. These events represent a loss of
control over radioactive material and represent an actual or substantial potential
degradation in the level of safety of the plant.

These events escalate from RU2 in that fuel activity has been released, or is anticipated
due to fuel heatup. This IC applies to spent fuel requiring water coverage and is not
intended to address spent fuel which is licensed for dry storage.

EAL #1

Site specific indications may include instrumentation such as water level and local area
radiation monitors, and personnel (e.g., refueling crew) reports. If available, video
cameras may allow remote observation. Depending on available level instrumentation,
the declaration threshold may need to be based on indications of water makeup rate or
decrease in water storage tank level.

EAL #2

This EAL addresses radiation monitor indications of fuel uncovery and/or fuel damage.

Increased ventilation monitor readings may be indication of a radioactivity release from
the fuel, confirming that damage has occurred. Increased background at the ventilation
monitor due to water level decrease may mask increased ventilation exhaust airborne
activity and needs to be considered.
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RA2 (continued)
While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered.

For example, a refueling bridge radiation monitor reading may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator
mast. Also, a monitor could in fact be properly responding to a known event involving
transfer or relocation of a source, stored in or near the fuel pool or responding to a
planned evolution such as removal of the reactor head. Generally, increased radiation
monitor indications will need to be combined with another indicator (or personnel report)
of water loss.

Site Specific

EAL #1

The cavity water level is verified >23 feet by verifying alarm A6-30 "Refueling Cavity
Water Level Low" is off. When in drain down to remove the head, the cavity level is also
monitored by LI-1 RC-481 C RCS Refueling Level, LI-1 FW-475 Temporary RCS
Refueling Level Loop A ,or Local standpipe (tygon hose).

EAL #2

NUREG/CR-4982, "Severe Accident in Spent Fuel Pools in Support of Generic Safety
Issue 82," (July, 1987) indicates that even if CORRECTIVE ACTIONS are not taken
when spent fuel becomes uncovered, no prompt fatalities are predicted and the risk of
injury is low. Therefore, a period of time will be available to take CORRECTIVE
ACTIONS prior to the actual onset of fuel damage.

Visual observation of spent fuel uncovery represents a major ALARA concern in that
radiation levels could exceed 10,000 R/hr on the refuel bridge when uncovery occurs.
The value of 1000 mR/hr was conservatively chosen for classification purposes.

LBasis Reference(s)-:-

1. NEI 99-01 Rev 5, AA2

2. Information Notice No. 90-08, KR-85 Hazards from Decayed Fuel
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RU2
!LNITIATINGO TN.. ..

UNPLANNED rise in plant radiation levels.

[Operting ode Apliic-abli(-ty: .-

1, 2,3,4,5,6, D

1. a. UNPLANNED water level drop in the spent fuel pool, transfer canal or
reactor cavity as indicated by level < Tech Spec Minimum (23 feet).

AND

b. Area radiation monitor reading rise resulting in a High-High alarm on ANY
of the following:

* Manipulator Crane (RM-1 RM-203)

" Fuel Pool Bridge Crane (RM-1RM-207)

OR

2. UNPLANNED area radiation monitor or radiation survey > 1000 times NORMAL
LEVELS.

Generic

This IC addresses increased radiation levels as a result of water level decreases above
irradiated fuel or events that have resulted, or may result, in UNPLANNED increases in
radiation dose rates within plant buildings. These radiation increases represent a loss of
control over radioactive material and represent a potential degradation in the level of
safety of the plant.

EAL #1

Site specific indications may include instrumentation such as water level and local area
radiation monitors, and personnel (e.g., refueling crew) reports. If available, video
cameras may allow remote observation. Depending on available level instrumentation,
the declaration threshold may need to be based on indications of water makeup rate or
decrease in water storage tank level.

The refueling pathway is a site specific combination of cavities, tubes, canal and pools.
While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered.
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RU2 (continued)
For example, a refueling bridge radiation monitor reading may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator
mast. Also, a monitor could in fact be properly responding to a known event involving
transfer or relocation of a source, stored in or near the fuel pool or responding to a
planned evolution such as removal of the reactor head. Generally, increased radiation
monitor indications will need to be combined with another indicator (or personnel report)
of water loss.

For refueling events where the water level drops below the RPV flange classification
would be via CU8. This event escalates to an ALERT per RA2 if irradiated fuel outside
the reactor vessel is uncovered. For events involving irradiated fuel in the reactor
vessel, escalation would be via the Fission Product Barrier Table for events in operating
modes 1-4.

EAL #2

This EAL addresses increases in plant radiation levels that represent a loss of control of
radioactive material resulting in a potential degradation in the level of safety of the plant.

This EAL excludes radiation level increases that result from planned activities such as
use of radiographic sources and movement of radioactive waste materials. A specific list
of ARMs is not required as it would restrict the applicability of the EAL. The intent is to
identify loss of control of radioactive material in any monitored area.

Site Specific

EAL Threshold 1.b

Routine rises in radiation monitor readings occur at Beaver Valley due to changes in
water level, fuel movement and other routine activities. Radiation monitor setpoints are
usually established several millirem above background. The EAL threshold was
specified that the rise in the radiation monitor reading would result in an alarm to
preclude unwarranted declaration due to expected changes in background levels while
still providing indication of loss of water level event.

[Basis Reference(s) . .....__

1. NEI 99-01 Rev 5, AU2

2. NEI 99-01 Rev 5, FAQ# 5

3. Information Notice No. 90-08, KR-85 Hazards from Decayed Fuel

4. BVPS-1&2 Technical Specification 3.7.15, Fuel Storage Pool Water Level

5. BVPS-1&2 Technical Specification 3.9.6, Refueling Cavity Water Level
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RA3
INITIATING CONDITION •v.

Rise in radiation levels within the facility that impedes operation of systems required to
maintain plant safety functions.

OprtingMode Applicability: __ " ••"" -- •

1, 2, 3, 4, 5, 6, D

1. Dose rate > 15 mR/hr in ANY of the following areas requiring continuous
occupancy to maintain plant safety functions:

* CONTROL ROOM

* Central Alarm Station

* Secondary Alarm Station

!Basis: - ,o. -

Generic

This IC addresses increased radiation levels that impede continued operation in areas
requiring continuous occupancy to maintain safe operation or to perform a safe
shutdown.

The cause and/or magnitude of the increase in radiation levels is not a concern of this
IC. The EMERGENCY DIRECTOR must consider the source or cause of the increased
radiation levels and determine if any other IC may be involved.

The value of 15 mR/hr is derived from the GDC 19 value of 5 Rem in 30 days with
adjustment for expected occupancy times. Although Section III.D.3 of NUREG-0737,
"Clarification of TMI Action Plan Requirements," provides that the 15 mR/hr value can
be averaged over the 30 days, the value is used here without averaging, as a 30 day
duration implies an event potentially more significant than an ALERT.

Areas requiring continuous occupancy include the CONTROL ROOM and, as
appropriate to the site, any other control stations that are staffed continuously, such as
a radwaste CONTROL ROOM or a security alarm station.

Site Specific

Areas requiring continuous occupancy include the CONTROL ROOM, Central Alarm
Station (CAS) and the Secondary Alarm Station (SAS). Although the CAS and SAS are
not required for the control of plant safety functions, they are included in this EAL
because of Security Plan requirements for continuous occupancy.
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RA3 (continued)

[Basis Referqenc:eý(sý

1. NEI 99-01 Rev 5, AA3

2. Physical Security Plan/Contingency Plan
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HG1

HOSTILE ACTION resulting in loss of physical control of the facility.

1,2,3,4,5,6, D

1. A HOSTILE ACTION has occurred such that plant personnel are unable to
operate equipment required to maintain safety functions listed below:

* Reactivity Control (ability to shut down the reactor and keep it shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

OR

2. A HOSTILE ACTION has caused failure of spent fuel cooling systems and
IMMINENT fuel damage is likely.

Generic

EAL #1

This EAL encompasses conditions under which a HOSTILE ACTION has resulted in a
loss of physical control of VITAL AREAS (containing VITAL EQUIPMENT or controls of
VITAL EQUIPMENT) required to maintain safety functions and control of that equipment
cannot be transferred to and operated from another location.

Typically, these safety functions are reactivity control (ability to shut down the reactor
and keep it shutdown), RCS inventory (ability to cool the core), and secondary heat
removal (ability to maintain a heat sink).

Loss of physical control of the CONTROL ROOM or remote shutdown capability alone
may not prevent the ability to maintain safety functions. Design of the remote shutdown
capability and the location of the transfer switches should be taken into account.
Primary emphasis should be placed on those components and instruments that supply
protection for and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be
transferred to another location, then the threshold is not met.

EAL #2

This EAL addresses failure of spent fuel cooling systems as a result of HOSTILE
ACTION if IMMINENT fuel damage is likely.
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HG1 (continued)

Site Specific

None

BsisReference(s): ...

1. NEI 99-01 Rev 5, HG1

2. NEI 99-01 Rev 5, FAQ# 29

3. Physical Security Plan/Contingency Plan
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HS1
IINITIATING CONDITIO.N:__•_•.L. ........... •

HOSTILE ACTION within the PROTECTED AREA.

Operating Mode Applicability: "_ ___ - --

1, 2, 3, 4, 5, 6, D

1. A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA
as reported by the Security Shift Supervisor.

Basis:,
Generic

This condition represents an escalated threat to plant safety above that contained in the
ALERT in that a HOSTILE FORCE has progressed from the OWNER CONTROLLED
AREA to the PROTECTED AREA.

This EAL addresses the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. It is not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water
attack elements.

The fact that the site is under serious attack with minimal time available for further
preparation or additional assistance to arrive requires Offsite Response Organization
(ORO) readiness and preparation for the implementation of protective measures.

This EAL addresses the potential for a very rapid progression of events due to a
HOSTILE ACTION. It is not intended to address incidents that are accidental events or
acts of civil disobedience, such as small aircraft impact, hunters, or physical disputes
between employees within the PROTECTED AREA. Those events are adequately
addressed by other EALs.

Although nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for OROs to be notified and encouraged to begin
preparations for public PROTECTIVE ACTIONS (if they do not normally) to be better
prepared should it be necessary to consider further actions.

If not previously notified by NRC that the airborne HOSTILE ACTION was intentional,
then it would be expected, although not certain, that notification by an appropriate
Federal agency would follow. In this case, appropriate Federal agency is intended to be
NORAD, FBI, FAA or NRC. However, the declaration should not be unduly delayed
awaiting Federal notification.
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HSl (continued)
Site Specific

None

BasisRefere~nce s): -,; - ...

1. NEI 99-01 Rev 5, HS4

2. Physical Security Plan/Contingency Plan
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HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA1
[l'iNITIATNG CONDITION:>;•.>.---.. . r .___ -,___•

HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne attack threat.

LpperatingMo__de Apphicabihity- -.- _----.-_-____-__ _ ___

1,2,3,4,5,6, D

1. A HOSTILE ACTION is occurring or has occurred within the OWNER
CONTROLLED AREA as reported by the Security Shift Supervisor.

OR

2. A validated notification from the NRC of a LARGE AIRCRAFT attack threat within
30 minutes of the site.

-B -a s is -: _ _ _ .. . .. ............... ... .... . . .... .. _ +

Generic
Note: Timely and accurate communication between Security Shift Supervision and the
CONTROL ROOM is crucial for the implementation of effective Security EALs.

These EALs address the contingency for a very rapid progression of events, such as
that experienced on September 11, 2001. They are not premised solely on the potential
for a radiological release. Rather the issue includes the need for rapid assistance due to
the possibility for significant and indeterminate damage from additional air, land or water
attack elements.

The fact that the site is under serious attack or is an identified attack target with minimal
time available for further preparation or additional assistance to arrive requires a
heightened state of readiness and implementation of protective measures that can be
effective (such as ONSITE evacuation, dispersal or sheltering).

EAL #1

This EAL addresses the potential for a very rapid progression of events due to a
HOSTILE ACTION. It is not intended to address incidents that are accidental events or
acts of civil disobedience, such as small aircraft impact, hunters, or physical disputes
between employees within the OWNER CONTROLLED AREA. Those events are
adequately addressed by other EALs.

Note that this EAL is applicable for any HOSTILE ACTION occurring, or that has
occurred, in the OWNER CONTROLLED AREA. This includes ISFSI's that may be
outside the PROTECTED AREA but still within the OWNER CONTROLLED AREA.
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HA1 (continued)

Although nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for the Offsite Response Organization (ORO) to be
notified and encouraged to begin activation (if they do not normally) to be better
prepared should it be necessary to consider further actions.

If not previously notified by the NRC that the airborne HOSTILE ACTION was
intentional, then it would be expected, although not certain, that notification by an
appropriate Federal agency would follow. In this case, appropriate Federal agency is
intended to be NORAD, FBI, FAA or NRC. However, the declaration should not be
unduly delayed awaiting Federal notification.

EAL #2

This EAL addresses the immediacy of an expected threat arrival or impact on the site
within a relatively short time.

The intent of this EAL is to ensure that notifications for the LARGE AIRCRAFT attack
threat are made in a timely manner and that OROs and plant personnel are at a state of
heightened awareness regarding the credible threat.

This EAL is met when a plant receives information regarding an airliner attack threat
from NRC and the airliner is within 30 minutes of the plant. Only the plant to which the
specific threat is made need declare the ALERT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if
the threat involves a LARGE AIRCRAFT. The status and size of the plane may be
provided by NORAD through the NRC.

Site Specific

None

1B asIs_ 9-feRne) 5, HA4

1. NEI 99-01 Rev 5, HA4

2. NEI 99-01 Rev 5, FAQ# 26

3. Physical Security Plan/Contingency Plan
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HU1
IiNITIATING CONDITION: __..._ .. , .. " •. .. •,'- ,•. . •... •'::

Confirmed SECURITY CONDITION or threat which indicates a potential degradation in
the level of safety of the plant.

Operating Mode Applicability: ..........

1,2, 3, 4, 5, 6, D

1. A SECURITY CONDITION that does not involve a HOSTILE ACTION as
reported by the Security Shift Supervisor.

OR

2. A credible site specific security threat notification.

OR

3. A validated notification from the NRC providing information of a LARGE
AIRCRAFT threat.

Basis _ . .

Generic
Note: Timely and accurate communication between Security Shift Supervision and the
CONTROL ROOM is crucial for the implementation of effective Security EALs.

Security events which do not represent a potential degradation in the level of safety of
the plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72.
Security events assessed as HOSTILE ACTIONs are classifiable under HA1, HSI and
HGI.

A higher initial classification could be made based upon the nature and timing of the
Security Threat and potential consequences. The licensee shall consider upgrading the
emergency response status and EMERGENCY CLASSIFICATION LEVEL in
accordance with the site's Safeguards Contingency Plan and Emergency Plan.

EAL #1

Reference is made to site specific security shift supervision because these individuals
are the designated personnel ONSITE qualified and trained to confirm that a security
event is occurring or has occurred. Training on security event classification confirmation
is closely controlled due to the strict secrecy controls placed on the plant Safeguards
Contingency Plan.

This threshold is based on site specific security plans. Site specific Safeguards
Contingency Plans are based on guidance provided by NEI 03-12.
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HU1 (continued)
EAL #2

This threshold is included to ensure that appropriate notifications for the security threat
are made in a timely manner. This includes information of a credible threat. Only the
plant to which the specific threat is made need declare the UNUSUAL EVENT.

The determination of "credible" is made through use of information found in the site

specific Safeguards Contingency Plan.

EAL #3

The intent of this EAL is to ensure that notifications for the aircraft threat are made in a
timely manner and that Offsite Response Organizations (OROs) and plant personnel
are at a state of heightened awareness regarding the credible threat. It is not the intent
of this EAL to replace existing non-hostile related EALs involving aircraft.

This EAL is met when a plant receives information regarding an aircraft threat from
NRC. Validation is performed by calling the NRC or by other approved methods of
authentication. Only the plant to which the specific threat is made need declare the
UNUSUAL EVENT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if
the threat involves a LARGE AIRCRAFT. The status and size of the plane may be
provided by NORAD through the NRC.

Site Specific

None

•Basis Reference(s).-__ ___ j•
1. NEI 99-01 Rev 5, HU4

2. NEI 99-01 Rev 5, FAQ# 26

3. Physical Security Plan/Contingency Plan
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HS2
INITIATING CONDITION:

CONTROL ROOM evacuation has been initiated and plant control cannot be
established.

tperating Mode Applicability_: _

1, 2, 3, 4, 5, 6, D

.EALs: .". . -
1. a. CONTROL ROOM evacuation has been initiated.

AND

b. Control of ANY of the following safety functions is not established from an
alternate location within 15 minutes.

* Reactivity Control (ability to shut down the reactor and keep it shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

Basis: - -

Generic

The intent of this IC is to capture those events where control of the plant cannot be
reestablished in a timely manner. In this case, expeditious transfer of control of safety
systems has not occurred (although fission product barrier damage may not yet be
indicated).

The intent of the EAL is to establish control of important plant equipment and knowledge
of important plant parameters in a timely manner. Primary emphasis should be placed
on those components and instruments that supply protection for and information about
safety functions. Typically, these safety functions are reactivity control (ability to
shutdown the reactor and maintain it shutdown), RCS inventory (ability to cool the core),
and secondary heat removal (ability to maintain a heat sink).

The determination of whether or not control is established at the remote shutdown panel
is based on EMERGENCY DIRECTOR judgment. The EMERGENCY DIRECTOR is
expected to make a reasonable, informed judgment within the site specific time for
transfer that the licensee has control of the plant from the remote shutdown panel.

The site specific time for transfer is based on analysis or assessments as to how quickly
control must be reestablished without core uncovering and/or core damage. This time
should not exceed 15 minutes without additional justification.
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HS2 (continued)
Site Specific

The 15 minute time for transfer is based on analysis or assessments as to how quickly
control must be reestablished without core uncovering and/or core damage. The 15
minute time period starts when either the control of the plant is no longer maintained in
the CONTROL ROOM or the last operator has left the CONTROL ROOM.

BAsils Reference(s):

1. NEI 99-01 Rev 5, HS2

2. 1OM-53C.4.1.33.1A, Control Room Inaccessibility, Rev 12

3. 1 OM-56C.4.B, Alternate Safe Shutdown from Outside Control Room, Rev 42
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HA2
#Nr1iA-TfN7GCONDITION:ON-

CONTROL ROOM evacuation has been initiated.

Operatkng ModeApphLcability. : .

1, 2,3,4,5,6, D

.......... - -- ---

1. CONTROL ROOM evacuation has been initiated.

Generic

With the CONTROL ROOM evacuated, additional support, monitoring and direction
through the TECHNICAL SUPPORT CENTER and/or other emergency response
facilities may be necessary.

Site Specific

AOP 1.33.1A specifies conditions under which CONTROL ROOM evacuation may be
necessary. This EAL is only applicable when the decision has been made to evacuate the
CONTROL ROOM, not when conditions are being evaluated per 1OM-53C.4.1.33.1A.

Ba s ReferenceI 99-01--v- 5

1. NEI 99-01 Rev 5, HA5
2. NEI 99-01 Rev 5, FAQ# 28

3. 1OM-53C.4.1.33.1A, Control Room Inaccessibility, Rev 12

4. 1OM-56C.4.B, Alternate Safe Shutdown from Outside Control Room, Rev 42
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HA3
-- -- -- -- ---CONDITION: .- ..

Natural or destructive phenomena affecting VITAL AREAS.

[irlRng -odeApplicability:" - ..- *-

1, 2,3,4,5,6, D

EL s A_ . . .

1. a. Seismic event > 0.06g (OBE) acceleration (as indicated by analysis of the
Accelerograph Recording System or lit lamp on 2ERS-CCC-1 Seismic
Instrumentation Central Control Cabinet).

AND

b. Earthquake confirmed by ANY of the following:

0 Earthquake felt in plant.

0 National Earthquake Center.

* CONTROL ROOM indication of degraded performance of systems
required for the safe shutdown of the plant.

OR

2. Tornado or high winds > 80 mph resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

• CONTROL ROOM indication of degraded performance of those safety
systems.

OR

3. Internal flooding in Table H-1 areas resulting in EITHER of the following:

" Electrical shock hazard that precludes access to operate or monitor safety
equipment.

* CONTROL ROOM indication of degraded performance of those safety
systems.

OR

4. High river water level > 705 feet MSL resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.
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HA3 (continued)

OR

5. Low river level (LR-1CW-101) < 650 feet MSL resulting in CONTROL ROOM
indication of degraded performance of safety systems located in Table H-1
areas.

OR

6. Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY structures in Table H-I1 areas
containing safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR

7. Vehicle crash resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-I1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

Table H-1

" Cable Tunnel (CV-3)

" CONTROL ROOM
* Containment Building
" Demin. Water Storage Tank (lWT-

TK-10)
" Diesel Generator Building

" Fuel Building
" Intake Structure Pump Cubicles

" Safeguards (including AFW, Main
Steam and Cable Vault Areas)

* Primary Auxiliary Building (except
elev. 768')

" RWST (1QS-TK-1)

" Service Building (below elev. 735')
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HA3 (continued)
Generic

These EALs escalate from HU3 in that the occurrence of the event has resulted in
VISIBLE DAMAGE to plant structures or areas containing equipment necessary for a
safe shutdown, or has caused damage to the safety systems in those structures
evidenced by CONTROL ROOM indications of degraded system response or
performance. The occurrence of VISIBLE DAMAGE and/or degraded system response
is intended to discriminate against lesser events. The initial report should not be
interpreted as mandating a lengthy damage assessment prior to classification. No
attempt is made in this EAL to assess the actual magnitude of the damage. The
significance here is not that a particular system or structure was damaged, but rather,
that the event was of sufficient magnitude to cause this degradation.

EALs #2 - #6

These EALs should specify site specific structures or areas that contain safety system,
or component and functions required for safe shutdown of the plant. Site specific Safe
Shutdown Analysis should be consulted for equipment and plant areas required to
establish or maintain safe shutdown.

EAL #1

Seismic events of this magnitude can result in a VITAL AREA being subjected to forces
beyond design limits, and thus damage may be assumed to have occurred to plant
safety systems.

This threshold should be based on site specific FSAR design basis. See EPRI-
sponsored "Guidelines for Nuclear Plant Response to an Earthquake", dated October
1989, for information on seismic event categories.

The National Earthquake Center can confirm if an earthquake has occurred in the area
of the plant.

EAL #2

This EAL is based on a tornado striking (touching down) or high winds that have caused
VISIBLE DAMAGE to structures containing functions or systems required for safe
shutdown of the plant.

The high wind value should be based on site specific FSAR design basis as long as it is
within the range of the instrumentation available for wind speed.

EAL #3

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps. It is based on the
degraded performance of systems, or has created industrial safety hazards (e.g.,
electrical shock) that preclude necessary access to operate or monitor safety
equipment. The inability to access, operate or monitor safety equipment represents an
actual or substantial potential degradation of the level of safety of the plant.

4-85 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3 (continued)

Flooding as used in this EAL describes a condition where water is entering the room
faster than installed equipment is capable of removal, resulting in a rise of water level
within the room. Classification of this EAL should not be delayed while CORRECTIVE
ACTIONS are being taken to isolate the water source.

The site specific areas include those areas that contain systems required for safe
shutdown of the plant, which are not designed to be partially or fully submerged. The
plant's IPEEE may provide insight into areas to be considered when developing this
EAL.

EAL #4 and #5

This EAL addresses other site specific phenomena that result in VISIBLE DAMAGE to
VITAL AREAS or results in indication of damage to safety structures, systems, or
components containing functions and systems required for safe shutdown of the plant
(such as hurricane, flood, or seiche) that can also be precursors of more serious events.

EAL #6

This EAL addresses the threat to safety related equipment imposed by PROJECTILES
generated by main turbine rotating component failures. Therefore, this EAL is consistent
with the definition of an ALERT in that the potential exists for actual or substantial
potential degradation of the level of safety of the plant.

The site specific list of areas should include all areas containing safety structure,
system, or component, their controls, and their power supplies.

EAL #7

This EAL addresses vehicle crashes within the PROTECTED AREA that results in
VISIBLE DAMAGE to VITAL AREAS or indication of damage to safety structures,
systems, or components containing functions and systems required for safe shutdown
of the plant.

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

EAL #1

The Maximum Probable Earthquake is 0.06g. It is the conservatively determined
earthquake and associated ground motion that might reasonably or probably be
expected to occur at the nuclear plant site. The Maximum Probable Earthquake is
similar to the Operating Basis Earthquake (OBE) terminology used by the NRC.
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HA3 (continued)

As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an
Earthquake", dated October 1989, a "felt earthquake" is "An earthquake of sufficient
intensity such that: (a) the inventory ground motion is felt at the nuclear plant site and
recognized as an earthquake based on a consensus of CONTROL ROOM operators on
duty at the time, and (b) for plants with operable seismic instrumentation, the seismic
switches of the plant are activated."

EAL #2

The wind speed threshold is based on station structural wind load design criteria for a
wind velocity of 80 mph at a nominal 30 feet above the ground (the "fastest mile"
American Society of Civil Engineers estimation for a 100 year recurrence interval). This
is considered ground level windspeed and is consistent with the 35 foot Meteorological
sensor location.

Wind speed is obtained from meteorological data in the CONTROL ROOM that is
averaged over a 15 minute period to prevent instantaneous wind gusts or fluctuations
from affecting the measurement.

EAL #4

A river level greater than 705' mean sea level is consistent with the elevation of the
main transformer pad. This river level will permit flooding to occur within the turbine
building, although no safety related equipment is expected to be affected at this
elevation.

Indicators to support this determination may include:

1) LR-1 CW-1 01, Ohio River Water Level Recorder,

2) Intake Structure river level indication (ruler markings on outside of Intake
Building), or

3) Montgomery Lock or National Weather Service reports Montgomery Lower Pool
Level Gauge Reading > 52.48 Ft (equivalent to 705' MSL).

Note: Mean Sea Level = Lower Gauge Reading + 652.52 Ft.

Phone numbers to contact Montgomery Lock and the National Weather Service are
located on Form 1/2-EPP-IP-1.1.F02.

EAL #5

At a river level of about 650' normal river water or service water pump (full-flow) into the
intake bay will be greater than gravity-fed in-flow from the river itself, causing the intake
bay water level to drop eventually resulting in intake pump low flow and reduced service
life. When river level drops below 650', valves may be manually throttled to reduce
pump flows in order to prevent a lowering level in the intake bay. The throttled cooling
water at this river level will provide for decay heat removal and other normal operating
pumps (i.e., charging), but cannot provide for containment coolers and other emergency
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HA3 (continued)
event equipment. River water level below 650' constitutes a reduced margin of safety
state due to cooling flow rates below normal.

EAL #7

This threshold addresses events such as plane, helicopter, train, barge, car or truck
crashes, or impact of PROJECTILES into a plant Safe Shutdown VITAL AREA.

Basis Reference(s): _.. .. J
1. NEI 99-01 Rev 5, HA1

2. Ul UFSAR Table A.1-1, Category I Structures, Systems, and Components, Rev
26

3. U1 UFSAR, Section 1.3.3.27, Ultimate Heat Sink (Safety Guide 27), Rev 26

4. U1 UFSAR Section 2.3.1.2, River Stage, Rev 26

5. U1 UFSAR Figure 2.5-5, Response Spectra 0.06g OBE (Based on Soil-
Structure), Rev 26

6. U1 UFSAR Section 2.7.1.1, Seismic Category I Structures, Rev. 26

7. 1/20M-53C.4A.75.4, Acts of Nature, Dam Failure, Rev 7

8. N-779, BVPS Unit I and Unit 2 Response to a Dam Failure, Rev 1

9. Form 1/2-EPP-IP-1.1.F02

10. 20M-45B.4.AAA, Init of Seismic Exceed Preset And/Or Spectral Accelerations
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HU3

Natural or destructive phenomena affecting the PROTECTED AREA.

LOperating Mode App lability.

1,2, 3, 4, 5, 6, D

1: a. Seismic event > 0.01g acceleration (as indicated by initiation of the
Accelerograph Recording System on Al 1-59, Seismic Accelerograph
Operation).

AND

b. Earthquake confirmed by EITHER of the following:

• Earthquake felt in plant

* National Earthquake Center

OR

2. a. Tornado within the PROTECTED AREA.

OR

b. High winds > 80 mph.

OR

3. Internal flooding in Table H-1 areas that has the potential to affect safety related
equipment required by Technical Specifications for the current operating mode.

OR

4. High river water level > 705 feet MSL.

OR

5. Low river water level (LR-1 CW-1 01) < 650 feet MSL.

OR

6. Turbine failure resulting in casing penetration or damage to turbine or generator
seals.
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HU3 (continued)

Table H-1
" Cable Tunnel (CV-3)
" CONTROL ROOM
" Containment Building
" Demin. Water Storage Tank (1 WT-TK-1 0)
* Diesel Generator Building
" Fuel Building
" Intake Structure Pump Cubicles

" Safeguards (including AFW, Main Steam and
Cable Vault Areas)

" Primary Auxiliary Building (except elev. 768')

* RWST (1QS-TK-1)

" Service Building (below elev. 735')

Basis:-i _-- - - - --

Generic

These EALs are categorized on the basis of the occurrence of an event of sufficient
magnitude to be of concern to plant operators.

EAL #1

Damage may be caused to some portions of the site, but should not affect ability of
safety functions to operate.

As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an
Earthquake," dated October 1989, a "felt earthquake" is "An earthquake of sufficient
intensity such that: (a) the vibratory ground motion is felt at the nuclear plant site and
recognized as an earthquake based on a consensus of CONTROL ROOM operators on
duty at the time, and (b) for plants with operable seismic instrumentation, the seismic
switches of the plant are activated."

For most plants with seismic instrumentation, the seismic switches are set at an
acceleration of about 0.01g. This EAL should be developed on site specific basis. The
method of detection can be based on instrumentation, validated by a reliable source, or
operator assessment.

The National Earthquake Center can confirm if an earthquake has occurred in the area
of the plant.
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HU3 (continued)
EAL #2

This EAL is based on a tornado striking (touching down) or high winds within the
PROTECTED AREA.

The high wind value should be based on site specific FSAR design basis as long as it is
within the range of the instrumentation available for wind speed.

EAL #3

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps.

The site specific areas include those areas that contain systems required for safe
shutdown of the plant, which are not designed to be partially or fully submerged. The
plant's IPEEE may provide insight into areas to be considered when developing this
EAL.

EAL #4 and 5

This EAL addresses other site specific phenomena (such as hurricane, flood, or seiche)
that can also be precursors of more serious events.

EAL #6

This EAL addresses main turbine rotating component failures of sufficient magnitude to
cause observable damage to the turbine casing or to the seals of the turbine generator.
Generator seal damage observed after generator purge does not meet the intent of this
EAL because it did not impact normal operation of the plant.

Of major concern is the potential for leakage of combustible fluids (lubricating oils) and
gases (hydrogen cooling) to the plant environs. Actual FIRES and flammable gas build
up are appropriately classified via HU4, and HU5.

This EAL is consistent with the definition of an UNUSUAL EVENT while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment.

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

EAL #1

This threshold is based on the strong-motion seismograph actuation level which is the
sensed earthquake threshold of 0.01 g.

4-91 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU3 (continued)
EAL #2

The wind speed threshold is based on station structural wind load design criteria for a
wind velocity of 80 mph at a nominal 30 feet above the ground (the "fastest mile"
American Society of Civil Engineers estimation for a 100 year recurrence interval). This
is considered ground level windspeed and is consistent with the 35 foot Meteorological
sensor location.

Wind speed is obtained from meteorological data in the CONTROL ROOM that is
averaged over a 15 minute period to prevent instantaneous wind gusts or fluctuations
from affecting the measurement.

EAL #4

A river level greater than 705' mean sea level is consistent with the elevation of the
main transformer pad. This river level will permit flooding to occur within the turbine
building, although no safety related equipment is expected to be affected at this
elevation.

Indicators to support this determination may include:

4) LR-1 CW-1 01, Ohio River Water Level Recorder,

5) Intake Structure river level indication (ruler markings on outside of Intake
Building), or

6) Montgomery Lock or National Weather Service reports Montgomery Lower Pool
Level Gauge Reading > 52.48 Ft (equivalent to 705' MSL).

Note: Mean Sea Level = Lower Gauge Reading + 652.52 Ft.

Phone numbers to contact Montgomery Lock and the National Weather Service are
located on Form 1/2-EPP-IP-1.1.F02.

EAL #5

At a river level of about 650' normal river water or service water pump (full-flow) into the
intake bay will be greater than gravity-fed in-flow from the river itself, causing the intake
bay water level to drop eventually resulting in intake pump low flow and reduced service
life. When river level drops below 650', valves may be manually throttled to reduce
pump flows in order to prevent a lowering level in the intake bay. The throttled cooling
water at this river level will provide for decay heat removal and other normal operating
pumps (i.e., charging), but cannot provide for containment coolers and other emergency
event equipment. River water level below 650' constitutes a reduced margin of safety
state due to cooling flow rates below normal.
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HU3 (continued)

1. NEI 99-01 Rev 5, HU1

2. BVPS-1 UFSAR Table A. 1-1, Category I Structures, Systems, and Components,
Rev 26

3. BVPS-1 UFSAR, Section 1.3.3.27, Ultimate Heat Sink (Safety Guide 27), Rev 26

4. BVPS-1 UFSAR Section 2.3.1.2, River Stage, Rev 26

5. BVPS-1 UFSAR Figure 2.5-5, Response Spectra 0.06g OBE (Based on Soil-
Structure), Rev 26

6. BVPS-1 UFSAR Section 2.7.1.1, Seismic Category I Structures, Rev 26

7. 1/20M-53C.4A.75.4, Acts of Nature, Dam Failure, Rev 7

8. N-779, BVPS Unit 1 and Unit 2 Response to a Dam Failure, Rev 1

9. Form 1/2-EPP-IP-1.1.F02

10. 1 OM-45G.4.AAA, Seismic Accelograph Operation
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Emergency Preparedness Plan

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA4
INITIATING T O._N .... 7
FIRE or EXPLOSION affecting the operability of plant safety systems required to
establish or maintain safe shutdown.

Operating Mode Apphicability- .

1, 2, 3, 4, 5, 6, D

ALs: -

1. FIRE or EXPLOSION resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

* CONTROL ROOM indication of degraded performance of those safety
systems.

Table H-1

" Cable Tunnel (CV-3)
" CONTROL ROOM
" Containment Building
" Demin. Water Storage Tank (1 WT-TK-1 0)
" Diesel Generator Building
" Fuel Building
" Intake Structure Pump Cubicles
* Safeguards (including AFW, Main Steam and

Cable Vault Areas)
" Primary Auxiliary Building (except elev. 768')

" RWST (1QS-TK-1)

" Service Building (below elev. 735')

7Basis:

Generic

VISIBLE DAMAGE is used to identify the magnitude of the FIRE or EXPLOSION and to
discriminate against minor FIRES and EXPLOSIONs.

The reference to structures containing safety systems or components is included to
discriminate against FIRES or EXPLOSIONs in areas having a low probability of
affecting safe operation. The significance here is not that a safety system was degraded
but the fact that the FIRE or EXPLOSION was large enough to cause damage to these
systems.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA4 (continued)
The use of VISIBLE DAMAGE should not be interpreted as mandating a lengthy
damage assessment prior to classification. The declaration of an ALERT and the
activation of the TECHNICAL SUPPORT CENTER will provide the EMERGENCY
DIRECTOR with the resources needed to perform detailed damage assessments.

The EMERGENCY DIRECTOR also needs to consider any security aspects of the.

This EAL should specify site specific structures or areas that contain safety system, or
component and functions required for safe shutdown of the plant. Site specific Safe
Shutdown Analysis should be consulted for equipment and plant areas required to
establish or maintain safe shutdown.

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability.

A steam line break or steam EXPLOSION that damages permanent structures or
equipment in one of these areas would be classified under this EAL.

Basis Reference(s):

1. NEI 99-01 Rev 5, HU2

2. UI UFSAR Table A.1-1, Category I Structures, Systems, and Components, Rev.
26
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU4

FIRE within the PROTECTED AREA not extinguished within 15 minutes of detection or
EXPLOSION within the PROTECTED AREA.

'Operating_ Mode Applicability: .. ... .

1,2, 3, 4, 5, 6, D

7- : ......

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the duration
has exceeded, or will likely exceed, the applicable time.

" Immediately adjacent to applies to FIRES that directly impact or obstruct the areas
of concern.

1. FIRE not extinguished within 15 minutes of CONTROL ROOM notification or
verification of a CONTROL ROOM FIRE alarm in actual contact with or
immediately adjacent to ANY of the Table H-1 areas.

Table H-1

* Cable Tunnel (CV-3)
o. CONTROL ROOM

* Containment Building
* Demin. Water Storage Tank (1WT-TK-10)

* Diesel Generator Building

* Fuel Building
* Intake Structure Pump Cubicles

* Safeguards (including AFW, Main Steam and Cable
Vault Areas)

* Primary Auxiliary Building (except elev. 768')
* RWST (1QS-TK-1)

* Service Building (below elev. 735')

OR

2. EXPLOSION within the PROTECTED AREA.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU4 (continued)

Basis:

Generic

This EAL addresses the magnitude and extent of FIRES or EXPLOSIONs that may be
potentially significant precursors of damage to safety systems. It addresses the FIRE or
EXPLOSION, and not the degradation in performance of affected systems that may
result.

As used here, detection is visual observation and report by plant personnel or sensor
alarm indication.

EAL #1

The 15 minute time period begins with a credible notification that a FIRE is occurring, or
indication of a FIRE detection system alarm/actuation. Verification of a FIRE detection
system alarm/actuation includes actions that can be taken within the CONTROL ROOM
or other nearby site specific location to ensure that it is not spurious. An alarm is
assumed to be an indication of a FIRE unless it is disproved within the 15 minute period
by personnel dispatched to the scene. In other words, a personnel report from the
scene may be used to disprove a sensor alarm if received within 15 minutes of the
alarm, but shall not be required to verify the alarm.

The intent of this 15 minute duration is to size the FIRE and to discriminate against
small FIRES that are readily extinguished (e.g., smoldering waste paper basket).

The site specific list should be limited and applies to buildings and areas in actual
contact with or immediately adjacent to VITAL AREAS or other significant buildings or
areas. The intent of this IC is not to include buildings (i.e., warehouses) or areas that
are not in actual contact with or immediately adjacent to VITAL AREAS. This excludes
FIRES within administration buildings, waste-basket FIRES, and other small FIRES of
no safety consequence. Immediately adjacent implies that the area immediately
adjacent contains or may contain equipment or cabling that could impact equipment
located in VITAL AREAS or the FIRE could damage equipment inside VITAL AREAS or
that precludes access to VITAL AREAS.

EAL #2

This EAL addresses only those EXPLOSIONS of sufficient force to damage permanent
structures or equipment within the PROTECTED AREA.

No attempt is made to assess the actual magnitude of the damage. The occurrence of
the EXPLOSION is sufficient for declaration.

The EMERGENCY DIRECTOR also needs to consider any security aspects of the
EXPLOSION, if applicable.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU4 (continued)
Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

For the purposes of declaring an emergency event, the term "extinguished" means no
visible flames.

A steam line break or steam EXPLOSION that damages permanent structures or
equipment in a PROTECTED AREA would be classified under this EAL.

!Basis. Reference(s): 1
1. NEI 99-01 Rev 5, HU2

2. U1 UFSAR Table A.1-1, Category I Structures, Systems, and Components, Rev.
26
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA5
INITIATING CONDITION: 7• ..,'. - - : --

Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant or flammable
gases which jeopardize operation of operable equipment required to maintain safe
operations or safely shutdown the reactor.

FOperating Mode Applicabi •-t:•..

1, 2, 3, 4, 5, 6, D

Notes:

" If the equipment in the stated area was already inoperable, or out of service, before
the event occurred, then this EAL should not be declared as it will have no adverse
impact on the ability of the plant to safely operate or safely shutdown beyond that
already allowed by Technical Specifications at the time of the event.

* This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.

1. Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant or
flammable gases which jeopardize operation of systems required to maintain
safe operations or safely shutdown the reactor.

iB asis : ..... , ......

Generic,

Gases in a VITAL AREA can affect the ability to safely operate or safely shutdown the
reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.

Declaration should not be delayed for confirmation from atmospheric testing if the
atmosphere poses an immediate threat to life and health or an immediate threat of
severe exposure to gases. This could be based upon documented analysis, indication
of personnel ill effects from exposure, or operating experience with the hazards.

If the equipment in the stated area is already inoperable or out of service, before the
event occurred, then this EAL should not be declared as it will have no adverse impact
on the ability of the plant to safely operate or safely shutdown beyond that already
allowed by Technical Specifications at the time of the event.

This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA5 (continued)

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of
around 19%, which can lead to breathing difficulties, unconsciousness or even death.

An uncontrolled release of flammable gasses within a facility structure has the potential
to affect safe operation of the plant by limiting either operator or equipment operations
due to the potential for ignition and resulting equipment damage/personnel injury.
Flammable gases, such as hydrogen and acetylene, are routinely used to maintain plant
systems (hydrogen) or to repair equipment/components (acetylene - used in welding).
This EAL assumes concentrations of flammable gasses which can ignite/support
combustion.

Site Specific

None

Basis Reference(s)".

1. NEI 99-01 Rev 5, HA3

2. NEI 99-01 Rev 5, FAQ# 24

4-100 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU5
NITI•-AIGONbifibT-IN: -...

Release of toxic, corrosive, asphyxiant or flammable gases deemed detrimental to
NORMAL PLANT OPERATIONS.

Ope~ratng Mode _ppflicability: _

1, 2,3,4,5,6, D

EA Ls: - ;. •... . ...•

Note: This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.

1. Toxic, corrosive, asphyxiant or flammable gases in amounts that have or could
adversely affect NORMAL PLANT OPERATIONS.

OR

2. Report by local, county or state officials for evacuation or sheltering of site
personnel based on an OFFSITE event.

Generic

This EAL is based on the release of toxic, corrosive, asphyxiant or flammable gases of
sufficient quantity to affect NORMAL PLANT OPERATIONS.

The fact that SCBA may be worn does not eliminate the need to declare the event.

This IC is not intended to require significant assessment or quantification. It assumes an
uncontrolled process that has the potential to affect plant operations. This would
preclude small or incidental releases, e.g. handheld FIRE extinguishers, or releases that
do not impact structures needed for plant operation.

This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.

An asphxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of
around 19%, which can lead to breathing difficulties, unconsciousness or even death.

Site Specific

None
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY
HU5 (continued)

[BssReference(s):!___

1. NEI 99-01 Rev 5, HU3

2. NEI 99-01 Rev 5, FAQ# 24
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HG6
IlNITIATING CONDITION: . -: , _.

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of a GENERAL EMERGENCY.

7OQpeati_•• g _Mod[e. A~phcabllity:. . ..... . .:•.._ .... ..............

1, 2, 3, 4, 5, 6, D

1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which involve actual or
IMMINENT substantial core degradation or melting with potential for loss of
containment integrity or HOSTILE ACTION that results in an actual loss of
physical control of the facility. Releases can be reasonably expected to exceed
EPA PROTECTIVE ACTION GUIDE exposure levels OFFSITE for more than the
immediate site area.

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the EMERGENCY CLASSIFICATION
LEVEL description for GENERAL EMERGENCY.

Site Specific

None

1. NEI 99-01 Rev 5, HG2

2. EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HS6
rINIfIATING CONDITION:i
Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant

declaration of a SITE AREA EMERGENCY.

pratig Mode Ap l & y

1, 2, 3,4, 5,6, D

1EAfs

1.

-77>]

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which involve actual or
likely major failures of plant functions needed for protection of the public or
HOSTILE ACTION that results in intentional damage or malicious acts: (1)
toward site personnel or equipment that could lead to the likely failure of or; (2)
that prevent effective access to equipment needed for the protection of the
public. Any releases are not expected to result in exposure levels which exceed
EPA PROTECTIVE ACTION GUIDE exposure levels beyond the site boundary.

Basis:-
Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the EMERGENCY CLASSIFICATION
LEVEL description for SITE AREA EMERGENCY.

Site Specific

None

bsis R ~ferences) --

1. NEI 99-01 Rev 5, HS3

2. EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA6

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of an ALERT.

Operating Mode Mo(_Applcabity: .

1, 2, 3, 4, 5, 6, D

1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which involve actual or
potential substantial degradation of the level of safety of the plant or a security
event that involves probable life threatening risk to site personnel or damage to
site equipment because of HOSTILE ACTION. Any releases are expected to be
limited to small fractions of the EPA PROTECTIVE ACTION GUIDE exposure
levels.

[B asi : ...... - - - - - - --

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the ALERT EMERGENCY
CLASSIFICATION LEVEL.

Site Specific

None

Basis Reference(s):. __ . _ ___ ______

1. NEI 99-01 Rev 5, HA6

2. EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU6
•IITIATING CONDITIO_ N:•_• __.•• •:• " •• -- 7•••- ••• -% ........ -•-......___•'

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of an UNUSUAL EVENT.

1, 2, 3, 4, 5, 6, D

1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which indicate a potential
degradation of the level of safety of the plant or indicate a security threat to
facility protection has been initiated. No releases of radioactive material requiring
OFFSITE response or monitoring are expected unless further degradation of
safety systems occurs.

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the UNUSUAL EVENT EMERGENCY
CLASSIFICATION LEVEL.

Site Specific

None

1. NEI 99-01 Rev 5, HU5
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

E-HU1
INITIATING _CONDITION: 7 . ...... .... -........---_--.. -,-... . . ...-- 7
Damage to a loaded cask CONFINEMENT BOUNDARY.

Operaing Md plcblt:-'

Not Applicable

.EAL .... .

1. Damage to a loaded cask CONFINEMENT BOUNDARY.

Generic

An UNUSUAL EVENT in this IC is categorized on the basis of the occurrence of an
event of sufficient magnitude that a loaded cask CONFINEMENT BOUNDARY is
damaged or violated. This includes classification based on a loaded fuel storage cask
CONFINEMENT BOUNDARY loss leading to the degradation of the fuel during storage
or posing an operational safety problem with respect to its removal from storage.

The results of the ISFSI Safety Analysis Report (SAR) per NUREG 1536 or SAR
referenced in the cask's Certificate of Compliance and the related NRC Safety
Evaluation Report identify natural phenomena events and accident conditions that could
potentially affect the CONFINEMENT BOUNDARY. This EAL addresses a dropped
cask, a tipped over cask, EXPLOSION, PROJECTILE damage, FIRE damage or natural
phenomena affecting a cask (e.g., seismic event, tornado, etc.).

Site Specific

None.

BasisReference(s) . ....

1. NEI 99-01 Rev 5, E-HU1
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SG1
INITIATING CO_ NDI__TION"___ __ ..... ,,.... ... . __ ,,,.... . ...

Prolonged loss of all OFFSITE and all ONSITE AC power to emergency busses.

1,2,3,4

1. a. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF
4KV emergency busses.

AND

b. EITHER of the following:

• Restoration of EITHER the AE 4KV emergency bus OR DF 4KV
emergency bus within 4 hours is not likely.

* Core Cooling - Red entry conditions met.

BaiiIs: .- ,~ . "

Generic

Loss of all AC power to emergency busses compromises all plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal, and the
Ultimate Heat Sink. Prolonged loss of all AC power to emergency busses will lead to
loss of fuel clad, RCS, and containment, thus warranting declaration of a GENERAL
EMERGENCY.

The hours to restore AC power can be based on a site blackout coping analysis
performed in conformance with 10 CFR 50.63 and Regulatory Guide 1.155, "Station
Blackout," as available. Appropriate allowance for OFFSITE emergency response
including evacuation of surrounding areas should be considered. Although this IC may
be viewed as redundant to the Fission Product Barrier Degradation IC, its inclusion is
necessary to better assure timely recognition and emergency response.

This IC is specified to assure that in the unlikely event of a prolonged station blackout,
timely recognition of the seriousness of the event occurs and that declaration of a
GENERAL EMERGENCY occurs as early as is appropriate, based on a reasonable
assessment of the event trajectory.

The likelihood of restoring at least one emergency bus should be based on a realistic
appraisal of the situation since a delay in an upgrade decision based on only a chance
of mitigating the event could result in a loss of valuable time in preparing and
implementing public PROTECTIVE ACTIONS.

In addition, under these conditions, Fission Product Barrier monitoring capability may be
degraded.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SG1 (continued)
Site Specific

OFFSITE AC power is considered AC power supplied from the grid.

A cross-tie connecting the 4,160 V normal busses 1A and 1D of BVPS-1, and 2A and
2D of BVPS-2 provides the capability to provide limited power to the emergency busses
at one unit from either of the emergency diesel generators (EDGs) at the other unit.

In conformance with the SBO Rule 10 CFR 50.63, BVPS utilizes the EDGs at each unit
as an alternate AC (AAC) power source to operate systems necessary for the required
SBO coping duration and recovery therefrom. With the cross-tie, BVPS can cope with a
postulated total loss of OFFSITE power to both units coincident with the loss of all
ONSITE power (EDGs) at one unit, by enabling any single available EDG at either unit
to supply power to the required SBO loads at both units within one hour.

The design of the SBO cross-tie circuit conforms with guidance provided by Regulatory
Guide 1.155 and NUMARC 87-00. The circuit consists of four locally operated 4,160 V
breakers installed at switchgear busses 1A, 1 D, 2A, and 2D, and interconnected by 5 kv
power cables protected against the effects of likely weather-related events. The normal
to emergency 4,160 V bus connections and the EDG to emergency 4,160 V bus
connections, described in BVPS-1 UFSAR Section 8.5.2, complete the circuit to the
AAC.

1. NEI 99-01 Rev 5, SG1

2. U1 UFSAR Section 8.4.6, Station Blackout (SBO) 4,160 V Cross-Tie, Rev 26

3. DEC-0248, Coping Duration for Station Black Out, Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS1

Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15 minutes or
longer.

Operating _Mode Applicab .lity: __ ....

1,2,3,4

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
has exceeded, or will likely exceed, the applicable time.

" Credit cannot be taken for emergency busses being powered from the other unit's
emergency diesel generators.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF 4KV
emergency busses for 15 minutes or longer.

Generic

Loss of all AC power to emergency busses compromises all plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal and the
Ultimate Heat Sink. Prolonged loss of all AC power to emergency busses will lead to
loss of fuel clad, RCS, and containment, thus this event can escalate to a GENERAL
EMERGENCY.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of OFFS!TE power.

At multi-unit stations, the EALs should allow credit for operation of installed design
features, such as cross-ties or swing diesels, provided that abnormal or EMERGENCY
OPERATING PROCEDURES address their use. However, these stations must also
consider the impact of this condition on other shared safety functions in developing the
site specific EAL.

Plants that have a proceduralized capability to cross-tie AC power from an OFFSITE
power supply of a companion unit may take credit for the redundant power source in the
associated EAL for this IC.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS1 (continued)
Site Specific

OFFSITE AC power is considered AC power supplied from the grid.

A cross-tie connecting the 4,160 V normal busses 1A and 1 D of BVPS-1, and 2A and
2D of BVPS-2 provides the capability to provide limited power to the emergency busses
at one unit from either of the emergency diesel generators (EDGs) at the other unit.

In conformance with the SBO Rule 10 CFR 50.63, BVPS utilizes the EDGs at each unit
as an alternate AC (AAC) power source to operate systems necessary for the required
SBO coping duration and recovery therefrom. With the cross-tie, BVPS can cope with a
postulated total loss of OFFSITE power to both units coincident with the loss of all
ONSITE power (EDGs) at one unit, by enabling any single available EDG at either unit
to supply power to the required SBO loads at both units within one hour.

The design of the SBO cross-tie circuit conforms with guidance provided by Regulatory
Guide 1.155 and NUMARC 87-00. The circuit consists of four locally operated 4,160 V
breakers installed at switchgear busses 1A, 1D, 2A, and 2D, and interconnected by 5 kv
power cables protected against the effects of likely weather-related events. The normal
to emergency 4,160 V bus connections and the EDG to emergency 4,160 V bus
connections, described in BVPS-1 UFSAR Section 8.5.2, complete the circuit to the
AAC.

Credit cannot be taken for emergency busses being powered from the other unit's
emergency diesel generators.

1. NEI 99-01 Rev 5, SS1

2. U1 UFSAR Section 8.4.6, Station Blackout (SBO) 4,160 V Cross-Tie, Rev 26

3. DEC-0248, Coping Duration for Station Black Out, Rev 0

4-111 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA1
)INDITT- 4:ION: -,

AC power capability to emergency busses reduced to a single source for 15 minutes or
longer.

Operaing ode Applicabfiity:
1,2,3,4

LEAL~s: -7
Note: The EMERGENCY DIRECTOR should not wait until the applicable time has

elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. AC power to AE and DF 4KV emergency busses is reduced to a single
power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in loss of ALL AC
power to BOTH AE and DF 4KV emergency busses.

'LB Eas!:is: .. _ -

Generic

The condition indicated by this IC is the degradation of the OFFSITE and ONSITE AC
power systems such that any additional single failure would result in a loss of all AC
power to emergency buses. This condition could occur due to a loss of OFFSITE power
with a concurrent failure of all but one emergency generator to supply power to its
emergency busses. Another related condition could be the loss of all OFFSITE power
and loss of ONSITE emergency generators with only one train of emergency busses
being backfed from the unit main generator, or the loss of ONSITE emergency
generators with only one train of emergency busses being backfed from OFFSITE
power.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of power.

Site Specific

None

[•.ais ..eren.ce(s).,

1. NEI 99-01 Rev 5, SA5

2. NEI 99-01 Rev 5, FAQ# 36
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

Sul

Loss of all OFFSITE AC power to emergency busses for 15 minutes or longer.

Opertinig Mode Apiaiiy

1,2,3,4

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of ALL OFFSITE AC power to BOTH AE and DF 4KV emergency busses
for, 15 minutes or longer.

Generic

Prolonged loss of OFFSITE AC power reduces required redundancy and potentially
degrades the level of safety of the plant by rendering the plant more vulnerable to a
complete.loss of AC power to emergency busses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses

of OFFSITE power.

Site Specific

None

1asi Ef9-0nce(s) ev,
1. NEI 99-01 Rev 5, SWl
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SS2
TI f G CONDITIQ N" _ _=-< .. .. •<,, ::• .. . __'•. ... • ; •

Loss of all vital DC power for 15 minutes or longer.

Oi-in gMode Applicabilit•: .. ..

1,2,3,4

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Bus voltage indication on ALL safety related DC busses less than the following
for 15 minutes or longer:

S< 110.4 VDC on Busses 1-1 and 1-2

S< 110.0 VDC on Busses 1-3 and 1-4

LB4is: __ _ _

Generic

Loss of all DC power compromises ability to monitor and control plant safety functions.
Prolonged loss of all DC power will cause core uncovering and loss of containment
integrity when there is significant decay heat and sensible heat in the reactor system.

Site specific bus voltage should be based on the minimum bus voltage necessary for
the operation of safety related equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those
loads. This voltage is usually near the minimum voltage selected when battery sizing is
performed. Typically the value for the entire battery set is approximately 105 VDC. For a
60 cell string of batteries the cell voltage is typically 1.75 Volts per cell. For a 58 string
battery set the minimum voltage is typically 1.81 Volts per cell.

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

The 125 VDC and 120 VAC Vital Bus Systems are designed to provide redundant and
reliable power to components and systems that are essential to plant safety, including
the Reactor Protective System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS) (Technical Specification Bases 3.8.8).

The station batteries supply essential and nonessential 125 VDC loads and distribution
panels during a loss of the battery charger supply. The batteries are sized to supply the
station DC and AC vital bus loads for a period of 2 hours without AC power (UFSAR
Section 8.5.3).
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SS2 (continued)
The 60 cell station batteries [BAT-i-1 & -2] have a minimum design end of battery cycle
voltage of 110.4 VDC, which is equivalent to an average of 1.84 volts per cell (1 DBD-39
& UFSAR 8.5.3).

The 59 cell station batteries [BAT-i-3 & -4] have a minimum design end of battery cycle
voltage of 110.0 VDC, which is equivalent to an average of 1.864 volts per cell (1 DBD-
39 & UFSAR 8.5.3).

EBasis Referece(s): _- -.• =

1. NEI 99-01 Rev 5, SS3

2. UI UFSAR, Section 8.5.3,125 V D-C Power System, Rev 26

3. B\'PS-1 & 2 Technical Specification Bases 3.8.5, DC Sources - Shutdown,
Rev 0

4. BVPS-1 & 2 Technical Specification Bases 3.8.8, Inverters - Shutdown, Rev 0

5. 1 DBD-39, Design Basis Document for 125 VDC Power System, Rev 6

4-115 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SG3
INIiTIATING CONDITION:
Automatic trip and all manual actions failed to shutdown the reactor and indication of an
extreme challenge to the ability to cool the core exists.

Operat~ing Mode Appli~cability:,,, ,i,.: i ... ,i ..:•:•: .. • .--

1,2

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

b. ALL manual trip actions failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

c. EITHER of the following has occurred:

" Core Cooling - Red entry conditions met.

* Heat Sink - Red entry conditions met.

Generic

Under these conditions, the reactor is producing more heat than the maximum decay
heat load for which the safety systems are designed and efforts to bring the reactor
subcritical are unsuccessful.

The reactor should be considered shutdown when it is producing less heat than the
maximum decay heat load for which the safety systems are designed (typically 3 to 5%
power). For plants using CSFSTs, this EAL equates to the criteria used to determine a
VALID Subcriticality Red Path.

For PWRs, the extreme challenge to the ability to cool the core is intended to mean that
the- core exit temperatures are at or approaching 12000 F or that the reactor vessel
water level is below the top of active fuel. For plants using CSFSTs, this EAL equates
to a Core Cooling Red condition combined with a Subcriticality Red condition.

Another consideration is the inability to initially remove heat during the early stages of
this sequence. For PWRs, if emergency feedwater flow is insufficient to remove the
amount of heat required by design from at least one steam generator, an extreme
challenge should be considered to exist. For plants using CSFSTs, this EAL equates to
a Heat Sink Red condition combined with a Subcriticality Red condition.
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SG3 (continued)
In the event either of these challenges exists at a time that the reactor has not been
brought below the power associated with the safety system design a core melt
sequence exists. In this situation, core degradation can occur rapidly. For this reason,
the GENERAL EMERGENCY declaration is intended to be anticipatory of the fission
product barrier table declaration to permit maximum OFFSITE intervention time.

Site Specific

This EAL considers all actions to trip the reactor at and away from the reactor control
console.

1. NEI 99-01 Rev 5, SG2

2. NEI 99-01 Rev 5, FAQ# 31
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SS3

Automatic trip and manual actions taken within the Controls Area (CA) failed to
shutdown the reactor.

iO p e rao, tin g M o_ _d e A. p p lic a b ility :. 7 7 17.L _: .':....L . i•:• •• . __ !:• . l.. l• : l:

1,2

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

b. Manual trip actions taken within the Controls Area (CA) failed to shutdown
the reactor as indicated by reactor power > 5%.

Generic

Under these conditions, the reactor is producing more heat than the maximum decay
heat load for which the safety systems are designed and efforts to bring the reactor
subcritical are unsuccessful. A SITE AREA EMERGENCY is warranted because
conditions exist that lead to IMMINENT loss or potential loss of both fuel clad and RCS.

The reactor should be considered shutdown when it is producing less heat than the
maximum decay heat load for which the safety systems are designed (typically 3 to 5%
power). For plants using CSFSTs, this EAL equates to the criteria used to determine a
VALID Subcriticality Red Path.

Manual scram (trip) actions taken at the reactor control console are any set of actions
by the reactor operator(s) at which causes or should cause control rods to be rapidly
inserted into the core and shuts down the reactor.

Manual scram (trip) actions are not considered successful if action away from the
reactor control console is required to scram (trip) the reactor. This EAL is still applicable
even if actions taken away from the reactor control console are successful in shutting
the reactor down because the design limits of the fuel may have been exceeded or
because of the gross failure of the Reactor Protection System to shutdown the plant.

Site Specific

None
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SS3 (continued)

1.
2.

,Referen'ce(s):-

NEI 99-01 Rev 5, SS2

NEI 99-01 Rev 5, FAQ# 31
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RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA3
NmITIATING CONDITION:'-.

Automatic trip failed to shutdown the reactor and the manual actions taken from the
Controls Area (CA) are successful in shutting down the reactor.

Operatirig ode Aplicability:

1,2

1. a. An automatic reactor trip failed to shutdown the reactor.

AND

b. Manual trip actions taken within the Controls Area (CA) successfully
shutdown the reactor as indicated by reactor power _ 5%.

Generic
The reactor should be considered shutdown when it is producing less heat than the
maximum decay heat load for which the safety systems are designed (typically 3 to 5%
power). For plants using CSFSTs, this EAL equates to the criteria used to determine a
VALID Subcriticality Red Path.

Manual scram (trip) actions taken at the reactor control console are any set of actions
by the reactor operator(s) which causes or should cause control rods to be rapidly
inserted into the core and shuts down the reactor.

If the manual scram (trip) switches/pushbuttons on the CONTROL ROOM console
panels are considered an automatic input into the Reactor Protection System, a failure
to scram (trip) without any other automatic input would make this threshold applicable.

This condition indicates failure of the automatic protection system to scram (trip) the
reactor. This condition is more than a potential degradation of a safety system in that a
front line automatic protection system did not function in response to a scram (trip)
signal. Thus the plant safety has been compromised because design limits of the fuel
may have been exceeded. An ALERT is indicated because conditions may exist that
lead to potential loss of fuel clad or RCS and because of the failure of the Reactor
Protection System to automatically shutdown the plant.

Site Specific

None
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SA3 (continued)

Basis Refere (s):

1. NEI 99-01 Rev 5, SA2

2. NEI 99-01 Rev 5, FAQ#s 31 and 35
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SU3

Inadvertent criticality.

O erating Mode A pIcability: -•! - : •,.,. :,-. .. . • :.

3,4
. ..:_ .. . .. .. . . . . . ... . . .... . . . ....

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

Generic

This IC addresses inadvertent criticality events. This IC indicates a potential
degradation of the level of safety of the plant, warranting an UNUSUAL EVENT
EMERGENCY CLASSIFICATION LEVEL. This IC excludes inadvertent criticalities that
occur during planned reactivity changes associated with reactor startups (e.g., criticality
earlier than estimated).

This condition can be identified using the startup rate monitor. The term "sustained" is
used in order to allow exclusion of expected short term positive startup rates from
planned control rod movements (such as shutdown bank withdrawal). These short term
positive startup rates are the result of the increase in neutron population due to
subcritical multiplication.

Site Specific

This condition can be identified using:

" Source Range Detectors N-31 & N-32

" Intermediate Range Detectors N-35 & N-36

" Scaler Timer N-34 (Audible Count Rate)

Bpasis Reference s): . . . ~

1. NEI 99-01 Rev 5, SU8

2. Regulatory Guide 8.12, Criticality Accident Alarm Systems
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SS4

Inability to monitor a significant transient in progress.

1,2,3,4

EAs:
Note: The EMERGENCY DIRECTOR should not wait until the applicable time has

elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. Loss of > 75% of EITHER of the following for 15 minutes or longer:

* CONTROL ROOM Annunciator Panels (Al - A13).

OR

0 CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

b.

" Reactivity Control (ability to shut down the reactor and keep it shut

down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

AND

A Table S-2 significant transient is in progress.

Table S-2: Significant Transients

" Automatic turbine runback > 25% thermal reactor power

• Electrical load rejection > 25% full electrical load

* Reactor trip

* Safety Injection actuation

AND

c. COMPENSATORY INDICATIONS are unavailable.
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SS4 (continued)

B3asis:

Generic

This IC is intended to recognize the threat to plant safety associated with the complete
loss of capability of the CONTROL ROOM staff to monitor plant response to a
significant transient.

"Planned" and "UNPLANNED" actions are not differentiated since the loss of
instrumentation of this magnitude is of such significance during a transient that the
cause of the loss is not an ameliorating factor.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected. It is not intended that plant personnel
perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions. It is also not intended that
the Shift Supervisor be tasked with making a judgment decision as to whether additional
personnel are required to provide increased monitoring of system operation.

It is further recognized that most plant designs provide redundant safety system
indication powered from separate uninterruptible power supplies. While failure of a large
portion of annunciators is more likely than a failure of a large portion of indications, the
concern is included in this EAL due to difficulty associated with assessment of plant
conditions. The loss of specific, or several, safety system indicators should remain a
function of that specific system or component operability status. This will be addressed
by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10 CFR
50.72. If the shutdown is not in compliance with the Technical Specification action, the
UNUSUAL EVENT is based on SU5, "Inability to Reach Required Shutdown Within
Technical Specification Limits."

A SITE AREA EMERGENCY is considered to exist if the CONTROL ROOM staff cannot
monitor safety functions needed for protection of the public while a significant transient
is in progress.

Site specific annunciators for this EAL should be limited to include those identified in the
Abnormal Operating Procedures, in the EMERGENCY OPERATING PROCEDURES,
and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.)

Site specific indications needed to monitor safety functions necessary for protection of
the public must include CONTROL ROOM indications, computer generated indications
and dedicated annunciation capability.
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SS4 (continued)

The specific indications should be those used to determine such functions as the ability
to shut down the reactor, maintain the core cooled, to maintain the Reactor Coolant
System intact, maintain the spent fuel cooled, and to maintain containment intact.

A significant transient is an UNPLANNED event involving one or more of the following
site specific criteria: (1) automatic turbine runback greater than 25% thermal reactor
power, (2) electrical load rejection greater than 25% full electrical load, (3) Reactor trip,
or (4) Safety Injection activation.

COMPENSATORY INDICATIONS in this context include computer based information
such as SPDS. This should include all computer systems available for this use
depending on specific plant design and subsequent retrofits.

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

CONTROL ROOM safety system annunciators are provided on annunciator panels Al
through A13.

BasisZeference(s): ..

1. NEI 99-01 Rev 5, SS6

2. NEI 99-01 Rev 5, FAQ# 39
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SA4
IlNITIATING CONDITION:•°

Loss of safety system annunciation or indication in the CONTROL ROOM with either:
(1) a significant transient in progress, or (2) COMPENSATORY INDICATIONS are
unavailable.

P6e r-t i•g ,Mode Appýicabilit •-

1,2,3,4

LEALs: -

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. Loss of > 75% of EITHER of the following for 15 minutes or longer:

" CONTROL ROOM Annunciator Panels (Al - A13).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

* Reactivity Control (ability to shut down the reactor and keep it
shut down)

* RCS inventory (ability to cool the core)

- Secondary heat removal (ability to maintain a heat sink)

AND

b. EITHER of the following:

" A Table S-2 significant transient is in progress.

Table S-2: Significant Transients

* Automatic turbine runback > 25% thermal reactor power

• Electrical load rejection > 25% full electrical load

* Reactor trip

* Safety Injection actuation

OR

* COMPENSATORY INDICATIONS are unavailable.
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SA4 (continued)

Generic

This IC is intended to recognize the difficulty associated with monitoring changing plant
conditions without the use of a major portion of the annunciation or indication equipment
during a significant transient.

Recognition of the availability of computer based indication equipment is considered
(e.g., SPDS, plant computer, etc.).

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected. It is not intended that plant personnel
perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions. It is also not intended that
the Shift Supervisor be tasked with making a judgment decision as to whether additional
personnel are required to provide increased monitoring of system operation.

It is further recognized that most plant designs provide redundant safety system
indication powered from separate uninterruptible power supplies. While failure of a large
portion of annunciators is more likely than a failure of a large portion of indications, the
concern is included in this EAL due to difficulty associated with assessment of plant
conditions. The loss of specific, or several, safety system indicators should remain a
function of that specific system or component operability status. This will be addressed
by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10 CFR
50.72. If the shutdown is not in compliance with the Technical Specification action, the
UNUSUAL EVENT is based on SU5, "Inability to Reach Required Operating Mode
Within Technical Specification Limits."

Site specific annunciators or indicators for this EAL must include those identified in the
Abnormal Operating Procedures, in the EMERGENCY OPERATING PROCEDURES,
and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

A significant transient is an UNPLANNED event involving one or more of the following
site specific criteria: (1) automatic turbine runback greater than 25% thermal reactor
power, (2) electrical load rejection greater than 25% full electrical load, (3) Reactor trip,
or (4) Safety Injection activation.

COMPENSATORY INDICATIONS in this context include computer based information
such as SPDS. This should include all computer systems available for this use
depending on specific plant design and subsequent retrofits. If both a major portion of
the annunciation system and all computer monitoring are unavailable, the ALERT is
required.
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SA4 (continued)

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

CONTROL ROOM safety system annunciators are provided on annunciator panels Al
through A13.

B1asis 99-1 Re v5nc ,sA4:

1. NEI 99-01 Rev 5, SA4

2. NEI 99-01 Rev 5, FAQ# 39
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SU4
.lITIATING CONDITION: -. -- - ---------.... -- ...... ..

Loss of safety system annunciation or indication in the CONTROL ROOM for 15
minutes or longer.

,(perating Mod~eApplicability:..

1,2,3,4

EItAL-s-:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of > 75% of EITHER of the following for 15 minutes or longer:

* CONTROL ROOM Annunciator Panels (Al - Al 3).

OR

* CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

* Reactivity Control (ability to shut down the reactor and keep it
shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

Basis:....... -£L_•• :/L!!s h• • -- -L _!

Generic

This IC and its associated EAL are intended to recognize the difficulty associated with
monitoring changing plant conditions without the use of a major portion of the
annunciation or indication equipment.

Recognition of the availability of computer based indication equipment is considered
(e.g., SPDS, plant computer, etc.).

"Planned" loss of annunciators or indicators includes scheduled maintenance and
testing activities.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected. It is not intended that plant personnel
perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions.
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SU4 (continued)

It is further recognized that most plant designs provide redundant safety system
indication powered from separate uninterruptible power supplies. While failure of a large
portion of annunciators is more likely than a failure of a large portion of indications, the
concern is included in this EAL due to difficulty associated with assessment of plant
conditions. The loss of specific, or several, safety system indicators should remain a
function of that specific system or component operability status. This will be addressed
by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10CFR50.72.
If the shutdown is not in compliance with the Technical Specification action, the
UNUSUAL EVENT is based on SU5, "Inability to Reach Required Operating Mode
Within Technical Specification Limits."

Site specific annunciators or indicators for this EAL must include those identified in the
Abnormal Operating Procedures, in the EMERGENCY OPERATING PROCEDURES,
and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

CONTROL ROOM safety system annunciators are provided on annunciator panels Al
through A13.

Bas1s REIferenevs):

1 . NEI 99-01 Rev 5, SU3
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SU5
INITIATING CONDITION: I...

Inability to reach required operating mode within Technical Specification limits.

Opera ModeApplicability: -

1,2,3,4

1. Plant is not brought to required operating mode within Technical Specification
LCO action statement time.

Generic

Limiting Conditions for Operation (LCOs) require the plant to be brought to a required
operating mode when the Technical Specification required configuration cannot be
restored. Depending on the circumstances, this may or may not be an emergency or
precursor to a more severe condition. In any case, the initiation of plant shutdown
required by the site Technical Specifications requires a four hour report under 10 CFR
50.72 (b), Non-emergency events.

The plant is within its safety envelope when being shut down within the allowable action
statement time in the Technical Specifications. An immediate UNUSUAL EVENT is
required when the plant is not brought to the required operating mode within the
allowable action statement time in the Technical Specifications. Declaration of an
UNUSUAL EVENT is based on the time at which the LCO specified action statement
time period elapses under the site Technical Specifications and is not related to how
long a condition may have existed.

Site Specific

None

1. NEI 99-01 Rev 5, SU2
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SU6
F fATI1GCONDITIO .. ... .... T - W . .. ....

Loss of ail ONSITE or OFFSITE communications capabilities.

ýOperakting Mode Applicability

1,2,3,4

1. Loss of ALL of the following ONSITE communication methods affecting the
ability to perform routine operations:

* Radios.

* Plant page.

* Plant telephone System (hardwired).

OR

2. Loss of ALL of the following OFFSITE communications methods affecting the
ability to perform OFFSITE notifications:

• NRC Emergency Notification System - ENS (Red Phone).

* NRC Health Physics Network - HPN.

* Commercial telephones (hardwired and wireless).

Generic

The purpose of this IC and its associated EALs is to recognize a loss of
communications capability that either defeats the plant operations staff ability to perform
routine tasks necessary for plant operations or the ability to communicate issues with
OFFSITE authorities.

The loss of OFFSITE communications ability is expected to be significantly more
comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary OFFSITE communications is sufficient to
inform Federal, State, and local authorities of plant problems. This EAL is intended to be
used only when extraordinary means (e.g., relaying of information from non-routine
radio transmissions, individuals being sent to OFFSITE locations, etc.) are being used
to make communications possible.

Site specific list for ONSITE communications loss must encompass the loss of all
means of communications (e.g., commercial telephones, sound powered phone
systems, plant page systems and radios) routinely used for operations.
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SU6 (continued)
Site specific list for OFFSITE communications loss must encompass the loss of all
means of communications with OFFSITE authorities. This should include the ENS,
commercial telephone lines, telecopy transmissions, and dedicated phone systems that
are routinely used for OFFSITE emergency notifications.

Site Specific

None

L asis efer e5,ce(s):

1. NEI 99-01 Rev 5, SU6
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SU7
[INITIATING CONDITION:

RCS leakage.

1,2,3,4

Note:

* Identified, unidentified and pressure boundary RCS leakage as defined by Technical
Specifications.

" Relief valve normal operation should be excluded unless it fails to close and cannot
be isolated.

1. Unidentified or pressure boundary leakage > 10 gpm.

OR

2. Identified leakage > 25 gpm.

a:*is: iY-
Generic

This IC is included as an UNUSUAL EVENT because it may be a precursor of more
serious conditions and, as result, is considered to be a potential degradation of the level
of safety of the plant. The 10 gpm value for the unidentified or pressure boundary
leakage was selected as it is observable with normal CONTROL ROOM indications.
Lesser values must generally be determined through time-consuming surveillance tests
(e.g., mass balances).

Relief valve normal operation should be excluded from this IC. However, a relief valve
that operates and fails to close per design should be considered applicable to this IC if
the relief valve cannot be isolated.

The EAL for identified leakage is set at a higher value due to the lesser significance of
identified leakage in comparison to unidentified or pressure boundary leakage.

Site Specific

Technical Specifications identifies the specific leakage location that qualifies as RCS
leakage and provides the definitions for identified, unidentified and pressure boundary
leakage.

Isolating letdown is a standard abnormal operating procedure action and may prevent
unnecessary classifications when a non-RCS leakage path such as a CVCS leak exists.
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SU7 (continued)
Added generic basis Note for relief valve operation.

1. NEI 99-01 Rev 5, SU5

2. BVPS-1&2 Technical Specification 1.1, Definitions

3. BVPS-1&2 Technical Specification 3.4.13, RCS Operational Leakage
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SU9
i.INITIATING CON IIO '>2>.... . +• ,. i

Fuel clad degradation.

Oper~atingModeApplicability:

1,2,3,4
j

1. Letdown Monitor (RM-1CH-101A or B) > 6.OE+04 cpm.

OR

2. RCS activity > 21 pCi/gm dose equivalent 1-131.

GBa-sis
Generic

j

This EAL is included because it is a precursor of more serious conditions and, as result,
is considered to be a potential degradation of the level of safety of the plant.

EAL #1

This threshold addresses site specific radiation monitor readings that provide indication
of a degradation of fuel clad integrity.

EAL #2

This threshold addresses coolant samples exceeding coolant Technical Specifications
for transient iodine spiking limits.

Site Specific

EAL #1

This reading is not applicable if letdown is isolated since the monitor isolates with
letdown. As such, this reading would be useful only in those events (e.g., RCP locked
rotor) in which safety injection and containment isolation do not actuate.

The RM-1 CH-1 01 A/B calculated EAL value of 58,000 cpm has been rounded to 60,000
cpm based on accuracy of the analog instrument display capability. 60,000 cpm is the
closest visually distinguishable reading to the derived EAL value. Instrument markings
that bound the calculated EAL value are 40,000 and 60,000 cpm.
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SU9 (continued)
EAL #2

An UNUSUAL EVENT is only warranted when actual fuel clad damage is the cause of
the elevated coolant sample (as determined by laboratory confirmation). However, fuel
clad damage should be assumed to be the cause of elevated RCS activity unless
another cause is known, e.g., RCS chemical decontamination evolution during
shutdown results in high activity levels. This EAL and its associated applicability are
based on Technical Specifications.

1. NEI 99-01 Rev 5, SU4

2. BVPS-1&2 Technical Specification 3.4.16, RCS Specific Activity

3. ERS-JTL-99-005, Unit 1 Letdown Radiation Monitor (RM-CH-1 01) Alarm
Setpoint, Rev 3
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CA1

WINIPATING CODTIN0__
Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15 minutes or
longer.

OPerating Mode Applicability:

5,6, D

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF 4KV
emergency busses for 15 minutes or longer.

Basisl: - _ _ _-_ _ _

Generic

Loss of all AC power compromises all plant safety systems requiting electric power
including Residual Heat Removal, ECCS, Containment Heat Removal, Spent Fuel Heat
Removal and the Ultimate Heat Sink.

The event can be classified as an ALERT when in cold shutdown, refueling, or defueled
mode because of the significantly reduced decay heat and lower temperature and
pressure, increasing the time to restore one of the emergency busses, relative to that
specified for the SITE AREA EMERGENCY EAL.

Fifteen minutes was selected as a threshold to exclude transient or momentary power

losses.

Site Specific

None

1. NEI 99-01 Rev 5, CA3
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cul

AC power capability to emergency busses reduced to a single source for 15 minutes or
longer.

OperainCg M1de:Apiaiiy
5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. AC power to AE and DF 4KV emergency busses is reduced to a single
power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in loss of ALL AC
power to BOTH AE and DF 4KV emergency busses.

Generic

The condition indicated by this IC is the degradation of the OFFSITE and ONSITE AC
power systems such that any additional single failure would result in a station blackout.
This condition could occur due to a loss of OFFSITE power with a concurrent failure of
all but one emergency generator to supply power to its emergency busses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of OFFSITE power.

Site Specific

None

basis Rtefereini s)_Ii:iil~1iiii j~
1. NEI 99-01 Rev 5, CU3

2. NEI 99-01 Rev 5, FAQ# 36
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CU2
'IýITiN CONITION.

Loss of required DC power for 15 minutes or longer.
9Operating ModeAppllcab1ity:..

5,6

~*iJ

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Bus voltage indication on the required DC busses less than the following for 15
minutes or longer:

* <110.4VDCon Bus 1-1 orBusl-2

" <110.OVDCon Bus 1-3orBus 1-4

ýBasis:

Generic
The purpose of this IC and its associated EAL is to recognize a loss of DC power
compromising the ability to monitor and control the removal of decay heat during cold
shutdown or refueling operations. This EAL is intended to be anticipatory in as much as
the operating crew may not have necessary indication and control of equipment needed
to respond to the loss.]

Plants will routinely perform maintenance on a train related basis during shutdown
periods. It is intended that the loss of the operating (operable) train is to be considered.

Site specific bus voltage should be based on the minimum bus voltage necessary for
the operation of safety related equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those
loads. This voltage is usually near the minimum voltage selected when battery sizing is
performed. Typically the value for the entire battery set is approximately 105 VDC. For a
60 cell string of batteries the cell voltage is typically 1.75 Volts per cell. For a 58 string
battery set the minimum voltage is typically 1.81 Volts per cell.

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.
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CU2 (continued)

Site Specific

The safety-related 125 VDC Power Distribution System is composed of the following
[Technical Specification Bases 3.8.5 & UFSAR Section 8.5.3]:

" two 1700 amp-hour [BAT-I-1 & -2] + two 2400 amp-hour [BAT-I-3 & -4] batteries

* four dual unit 100 amp battery chargers

" four 125 VDC DC Switchboards [DC-SWBDI-1, -2, -3 & -4]

" four 125 VDC distribution panels

The system also supports a 120 VAC Vital Bus System (that powers vital plant
instrumentation), which is powered from 125 VDC / 120 VAC inverters (or by rectified
480 VAC power being inverted, when AC power is available).

The 125 VDC and 120 VAC Vital Bus Systems are designed to provide redundant and
reliable power to components and systems that are essential to plant safety, including
the Reactor Protective System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS) (Technical Bases 3.8.8).

The station batteries supply essential and nonessential 125 VDC loads and distribution
panels during a loss of the battery charger supply. The batteries are sized to supply the
station DC and AC vital bus loads for a period of 2 hours without AC power (UFSAR
Section 8.5.3).

The 60 cell station batteries [BAT-I-1 & -2] have a minimum design end of battery cycle
voltage of 110.4 VDC, which is equivalent to an average of 1.84 volts per cell (1 DBD-39
& UFSAR 8.5.3).

The 59 cell station batteries [BAT-1-3 & -4] have a minimum design end of battery cycle
voltage of 110.0 VDC, which is equivalent to an average of 1.864 volts per cell (1 DBD-
39 & UFSAR 8.5.3).

1. NEI 99-01 Rev 5, CU7

2. U1 UFSAR, Section 8.5.3,125 V D-C Power System, Rev 26

3. BVPS-1 & 2 Technical Specification Bases 3.8.5, DC Sources - Shutdown,
Rev 0

4. BVPS-1 & 2 Technical Specification Bases 3.8.8, Inverters - Shutdown, Rev 0

5. 1 DBD-39, Design Basis Document for 125 VDC Power System, Rev 6
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CU3

Inadvertent criticality.

ýOperaitingMode Appobility:

5,6

-EALs:-

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

BaSis: ........... .. ..._..... ...

Generic

This IC addresses inadvertent criticality events that occur in cold shutdown or refueling
modes such as fuel mis-loading events and inadvertent dilution events. This IC
indicates a potential degradation of the level of safety of the plant, warranting an
UNUSUAL EVENT EMERGENCY CLASSIFICATION LEVEL.

This condition can be identified using the startup rate monitor. The term "sustained" is
used in order to allow exclusion of expected short term positive periods/startup rates
from planned fuel bundle or control rod movements during core alteration. These short
term positive startup rates are the result of the increase in neutron population due to
subcritical multiplication.

Site Specific

This condition can be identified using:

* Source Range Detectors N-31 & N-32

" Intermediate Range Detectors N-35 & N-36

* Scaler Timer N-34 (Audible Count Rate)

Basis Reference(s)-: . ... ___ .. -..

1. NEI 99-01 Rev 5, CU8

2. Regulatory Guide 8.12, Criticality Accident Alarm Systems
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CU6
I NITIAT!NG CONDI!TION__: ...... ....... ... : ...-- ..... ";

Loss of all ONSITE or OFFSITE communications capabilities.

'Operati__ngMode Applicability":. :.... : .. •...... .... •:. . :...

5,6, D

1. Loss of ALL of the following ONSITE communication methods affecting the
ability to perform routine operations:

* Radios.

* Plant page.

* Plant telephone System (hardwired).

OR

2. Loss of ALL of the following OFFSITE communications methods affecting the
ability to perform OFFSITE notifications:

" NRC Emergency Notification System - ENS (Red Phone).

* NRC Health Physics Network - HPN.

* Commercial telephones (hardwired and wireless).

'Basis: . -.................-

Generic

The purpose of this IC and its associated EALs is to recognize a loss of
communications capability that either defeats the plant operations staff ability to perform
routine tasks necessary for plant operations or the ability to communicate issues with
OFFSITE authorities. The loss of OFFSITE communications ability is expected to be
significantly more comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary OFFSITE communications is sufficient to
inform Federal, State, and local authorities of plant issues. This EAL is intended to be
used only when extraordinary means (e.g., relaying of information from non-routine
radio transmissions, individuals being sent to OFFSITE locations, etc.) are being used
to make communications possible.

Site specific list for ONSITE communications loss must encompass the loss of all
means of communications (e.g., commercial telephones, sound powered phone
systems, plant page systems and radios).

Site specific list for OFFSITE communications loss must encompass the loss of all
means of communications with OFFSITE authorities. This should include the ENS,
commercial telephone lines, telecopy transmissions, and dedicated phone systems.
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CU6 (continued)

Site Specific

None

Basis Reference(s):

1. NEI 99-01 Rev 5, CU6
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CG7
iNlN TIATING CO N ITO 0 N :' __ .................... ............................._ .... I -i

Loss of RCS inventory affecting fuel clad integrity with containment challenged.

Operangod"eApplicability:, -

5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. RCS level < 56% RVLIS Full Range (top of active fuel) for 30 minutes or
longer.

AND

b. ANY Table C-1 containment challenge indications.

OR

2. a. RCS level cannot be monitored with core uncovery for 30 minutes or
longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

* Containment Radiation Monitor (RM-1 RM-219A or B) > 15 R/hr.

* Erratic source range monitor indication.

0 UNPLANNED level rise in Containment sumps or incore instrument
sump.

AND

c. ANY Table C-1 containment challenge indications.

Table C-1: Containment Challenge Indications

* CONTAINMENT CLOSURE not established.

* Hydrogen concentration > 4% inside containment.

* UNPLANNED rise in containment pressure.
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CG7 (continued)

,Basis- _ __

Generic

This IC represents the inability to restore and maintain RPV level to above the top of
active fuel with containment challenged. Fuel damage is probable if RPV level cannot
be restored, as available decay heat will cause boiling, further reducing the RPV level.
With the containment breached or challenged then the potential for unmonitored fission
product release to the environment is high. This represents a direct path for radioactive
inventory to be released to the environment. This is consistent with the definition of a
GENERAL EMERGENCY. The GENERAL EMERGENCY is declared on the occurrence
of the loss or IMMINENT loss of function of all three barriers.

These EALs are based on concerns raised by Generic Letter 88-17, "Loss of Decay
Heat Removal," SECY 91-283, "Evaluation of Shutdown and Low Power Risk Issues,"
NUREG-1449, "Shutdown and Low-Power Operation at Commercial Nuclear Power
Plants in the United States," and NUMARC 91-06, "Guidelines for Industry Actions to
Assess Shutdown Management."

A number of variables can have a significant impact on heat removal capability
challenging the fuel clad barrier. Examples include: mid-loop, reduced level/flange level,
head in place, cavity flooded, RCS venting strategy, decay heat removal system design,
vortexing pre-disposition, and U-tube draining.

Analysis indicates that core damage may occur within an hour following continued core
uncovery therefore, 30 minutes was conservatively chosen.

If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core
uncovery time limit, then escalation to GENERAL EMERGENCY would not occur.

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT
CLOSURE following a loss of heat removal or RCS inventory functions.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a
core uncovery could result in an explosive mixture of dissolved gases in containment.
However, containment monitoring and/or sampling should be performed to verify this
assumption and a GENERAL EMERGENCY declared if it is determined that an
explosive mixture exists.

EAL #2

Sump and tank level increases must be evaluated against other potential sources of
leakage such as cooling water sources inside the containment to ensure they are
indicative of RCS leakage.
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CG7 (continued)
In the cold shutdown mode, normal RCS level and RPV level instrumentation systems
will usually be available. In the Refueling mode, normal means of RPV level indication
may not be available. Redundant means of RPV level indication will usually be installed
(including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPV inventory loss
was occurring by observing sump and tank level changes. Sump and tank level
increases must be evaluated against other potential sources of leakage such as cooling
water sources inside the containment to ensure they are indicative of RCS leakage.

As water level in the RPV lowers, the dose rate above the core will increase. The dose
rate due to this core shine should result in site specific monitor indication and possible
alarm.

This EAL should conservatively estimate a site specific dose rate setpoint indicative of
core uncovery (i.e., level at TOAF).

For PWRs, post-TMI studies indicated that the installed nuclear instrumentation will
operate erratically when the core is uncovered and that this should be used as a tool for
making such determinations.

Site Specific

EAL #2.b bullet #1

Containment radiation levels are indicated on containment radiation monitors (CRMs)
RM-1 RM-219A and 2199B. These monitors are not located within line of sight of the
reactor vessel. The containment radiation monitor alert alarm is set at 4.58E+2 R/hr and
high alarm is set at 1.4E+4 R/hr. The alarm setpoints are considered operationally
significant, but above what would be expected for a loss of vessel level while in the
refuel mode. The CG7/CS7 CRM threshold values have been established at 15 R/Hr
(-1 Ox the low scale reading of 1.5 R/hr) to provide a reasonable and conservative
indication of abnormal conditions associated with elevated radiation levels in
containment due to a loss of water level with irradiated fuel in the vessel.

EAL #2.b bullet #2

Erratic Source Range Monitors indication can be identified using:

" Source Range Detectors N-31 & N-32

* Intermediate Range Detectors N-35 & N-36

" Scaler Timer N-34 (Audible Count Rate)
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CG7 (continued)
Table C-1

If hydrogen concentration reaches or exceeds 4% in an oxygen rich environment, a
potentially combustible mixture exists.

Hydrogen monitors, although available at all times, are not in service during normal
operations. They are started per 1OM-46.4.G.

The hydrogen monitor measurement range is 0 - 10 volume percent.

'Bas..is Reference.s):..

1. NEI 99-01 Rev 5, CG1

2. 1 OM-6.5.B.7, RVLIS Full Range Level vs. Reactor Vessel Height, Rev 0

3. 1OM-46.4.G, Placing Wide Range Containment Hydrogen Monitoring Sys in
Operation, Rev 4
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CS7
IN ITIATIONG CONDITION: ....,, ..,.

Loss of RCS inventory affecting core decay heat removal capability.

lopetg Mod Appicability: I.l..

5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. CONTAINMENT CLOSURE not established.

AND

b. RCS level < 64% RVLIS Full Range (6" below bottom of hot leg).

OR

2. a. CONTAINMENT CLOSURE established.

AND

b. RCS level < 56% RVLIS Full Range (top of active fuel).

OR

3. a. RCS level cannot be monitored for 30 minutes or longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

0 Containment Radiation Monitor (RM-1RM-219A or B) > 15 R/hr.

* Erratic source range monitor indication.

* UNPLANNED level rise in Containment sumps or incore instrument
sump.

Generic

Under the conditions specified by this IC, continued decrease in RCS/RPV level is
indicative of a loss of inventory control. Inventory loss may be due to an RCS breach,
pressure boundary leakage, or continued boiling in the RPV. Thus, declaration of a
SITE AREA EMERGENCY is warranted.
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CS7 (continued)
EAL #1

6" below the bottom ID of the RCS Loop should be the level equal to 6" below the
bottom of the RPV loop penetration (not the low point of the loop). PWRs unable to
measure this level should choose the first observable point below the bottom ID of the
loop as the EAL value. If a water level instrument is not available such that the PWR
EAL value cannot be determined, then EAL 3 should be used to determine if the IC has
been met.

EAL #3

In the Cold Shutdown mode, normal RCS level and RPV level instrumentation systems
will usually be available. In the Refueling mode, normal means of RPV level indication
may not be available. Redundant means of RPV level indication will usually be installed
(including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPV inventory loss
was occurring by observing sump and tank level changes. Sump and tank level
increases must be evaluated against other potential sources of leakage such as cooling
water sources inside the containment to ensure they are indicative of RCS leakage.

The 30-minute duration allows sufficient time for actions to be performed to recover
inventory control equipment.

As water level in the RPV lowers, the dose rate above the core will increase. The dose
rate due to this core shine should result in site specific monitor indication and possible
alarm.

This EAL should conservatively estimate a site specific dose rate setpoint indicative of
core uncovery (i.e., level at TOAF).

Post-TMI studies indicated that the installed nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making
such determinations.

Site Specific

EAL #3.b bullet #1

Containment radiation levels are indicated on containment radiation monitors (CRMs)
RM-1 RM-219A and 219B. These monitors are not located within line of sight of the
reactor vessel. The containment radiation monitor alert alarm is set at 4.58E+2 R/hr and
high alarm is set at 1.4E+4 R/hr. The alarm setpoints are considered operationally
significant, but above what would be expected for a loss of vessel level while in the
refuel mode. The CG7/CS7 CRM threshold values have been established at 15 R/Hr
(-1 Ox the low scale reading of 1.5 R/hr) to provide a reasonable and conservative
indication of abnormal conditions associated with elevated radiation levels in
containment due to a loss of water level with irradiated fuel in the vessel.
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CS7 (continued)
EAL #3.b bullet #2

Erratic Source Range Monitors indication can be identified using:

" Source Range Detectors N-31 & N-32

* Intermediate Range Detectors N-35 & N-36

* Scaler Timer N-34 (Audible Count Rate)

1Basis Reference(s)": - ,,

1. NEI 99-01 Rev 5, CS1

2. NEI 99-01 Rev 5, FAQ# 10

3. 1 OM-6.5.B.7, RVLIS Full Range Level vs. Reactor Vessel Height, Rev 0
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CA7

Loss of RCS inventory.

5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of RCS inventory as indicated by ANY of the following:

* RVLIS Full Range Level (LT-1 RC-1 311) < 65% (bottom of hot leg).

* Refueling Outage Temporary Level Instrument (LI-1 RC-481 C) < 16 inches
(Reduced Inventory Only)

Refueling Outage Temporary Level Instrument (LI-1RC-482C) < 6 inches
(Midloop Only)

OR

2. a. RCS level cannot be monitored for 15 minutes or longer.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
Containment sumps or incore instrument sump.

Generic

These EALs serve as precursors to a loss of ability to adequately cool the fuel. The
magnitude of this loss of water indicates that makeup systems have not been effective
and may not be capable of preventing further RPV level decrease and potential core
uncovery. This condition will result in a minimum EMERGENCY CLASSIFICATION
LEVEL of an ALERT.

EAL #1

The PWR Bottom ID of the RCS Loop setpoint was chosen because at this level remote
RCS level indication may be lost and loss of suction to decay heat removal systems has
occurred. The Bottom ID of the RCS Loop Setpoint should be the level equal to the
bottom of the RPV loop penetration (not the low point of the loop).
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CA7 (continued)

The inability to restore and maintain level after reaching this setpoint would be indicative
of a failure of the RCS barrier.

EAL #2

In the Cold Shutdown mode, normal RCS level and RPV level instrumentation systems
will usually be available. In the Refueling mode, normal means of RPV level indication
may not be available. Redundant means of RPV level indication will usually be installed
(including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPV inventory loss
was occurring by observing sump and tank level changes. Sump and tank level
increases must be evaluated against other potential sources of leakage such as cooling
water sources inside the containment to ensure they are indicative of RCS leakage.

The 15-minute duration for the loss of level indication was chosen because it is half of
the CS7 duration. Significant fuel damage is not expected to occur until the core has
been uncovered for greater than 1 hour per the analysis referenced in the CG7 basis.
Therefore this EAL meets the definition for an ALERT.

Site Specific

EAL #1

RVLIS readings may be affected by RCS Loop Stop valve closure.

Reduced RCS Inventory is an RCS inventory that results in a reactor vessel water level
lower than three feet below the reactor vessel flange.

Midloop is the condition that exists whenever the RCS water level is lower than the top
of the flow area at the junction of the hot legs with the reactor vessel.

Refueling. Outage Temporary Level Instrument LI-1 RC-481C (typically available in Mode
6) cannot measure RCS level below 732 feet 3 15/16 inch elevation (reactor pressure
vessel nozzle centerline elevations) which corresponds to the lowest increment of 14
inches on the instrument. The EAL value has been established at 16 inches as the
lowest distinguishable reading for the instrument. (Reduced Inventory Only)

Refueling Outage Temporary Level Instrument LI-1 RC-482C can measure RCS level to
"0" inches of the Hot Leg. A value of 6 inches was selected for readability of the
instrument. (Midloop Only)
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CA7 (continued)

1. NEI 99-01 Rev 5, CA1

2. NEI 99-01 Rev 5, FAQ# 10

3. 1 OM-6.1.E, Specific Instrumentation and Controls, Rev 8

4. 1OM-6.5.B.1, Table 6-1 - Instrument Inputs to ICCM from RVLIS, Issue 2, Rev 11

5. 1 OM-6.5.B.7, RVLIS Full Range Level vs. Reactor Vessel Height, Issue 4, Rev 0

6. 1CMP-6RC-REFL LVL-1C-31, Temporary RCS Level Indication for Refueling - C
Loop (see pages 82, 83 & 88 for L-1 RC-481 C), Issue 4, Rev 25

7. 1OM-6.4.AP, Issue 3, Rev 1, Reduced Inventory/Midloop Operations Checklist
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CU7

RCS leakage.

O~erat~~g~odeppykqability>

5

Note:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
will likely exceed the applicable time.

* Relief valve normal operation should be excluded unless it fails to close and cannot
be isolated.

1. RCS leakage results in the inability to maintain or restore RCS level > Target
Level Band for 15 minutes or longer.

Generic

This IC is considered to be a potential degradation of the level of safety of the plant. The
inability to maintain or restore level is indicative of loss of RCS inventory.

Relief valve normal operation should be excluded from this IC. However, a relief valve
that operates and fails to close per design should be considered applicable to this IC if
the relief valve cannot be isolated.

The difference between CU7 and CU8 deals with the RCS conditions that exist between
cold shutdown and refueling modes. In the refueling mode the RCS is not intact and
RPV level and inventory are monitored by different means. In cold shutdown the RCS
will normally be intact and standard RCS inventory and level monitoring means are
available.

Site Specific

Normally, the RCS level band is established by 1OM-52.4.R.2.F. On loss of coolant in
Mode 5, AOP 1OM-53C.4.1.10.1 is used.

Isolating letdown is a standard abnormal operating procedure action and may prevent
unnecessary classifications when a non-RCS leakage path such as a CVCS leak exists.

Added generic basis Note for relief valve operation.
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CU7 (continued)
ýBasis Reerence(s): 7-ji
1. NEI 99-01 Rev 5, CU1

2. 1OM-52.4.R.2.F, Refueling Station Shutdown - Mode 5 Activities, Rev 12

3. 1OM-53C.4.1.10.1, Loss of Residual Heat Removal Capability, Rev 12
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CU8
iINITATING CONDITION:v __ • ___ ....... .. -___"

UNPLANNED loss of RCS inventory.
p rating _ ode Applica biity- ___ . . ... . . -. ..... _

6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED RCS level drop as indicated by EITHER of the following:

Refueling Outage Temporary Level Instrument (L-1 RC-481 C) < 97 inches
(vessel flange) for 15 minutes or longer when the RCS level band is
established above the vessel flange.

OR

RCS water level drop below the RCS level band for 15 minutes or longer
when the RCS level band is established below the vessel flange.

OR

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
containment sumps or incore instrument sump.

Generic

This IC is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water level below the RPV flange are carefully
planned and procedurally controlled. An UNPLANNED event that results in water level
decreasing below the RPV flange, or below the planned RCS water level for the given
evolution (if the planned RCS water level is already below the RPV flange), warrants
declaration of an UNUSUAL EVENT due to the reduced RCS inventory that is available
to keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level
can be restored within this time frame using one or more of the redundant means of
refill that should be available. If level cannot be restored in this time frame then it may
indicate a more serious condition exists.
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CU8 (continued)
The difference between CU7 and CU8 deals with the RCS conditions that exist between
cold shutdown and refueling modes. In cold shutdown the RCS will normally be intact
and standard RCS inventory and level monitoring means are available. In the refueling
mode the RCS is not intact and RPV level and inventory are monitored by different
means.

EAL #1

This EAL involves a decrease in RCS level below the top of the RPV flange that
continues for 15 minutes due to an UNPLANNED event. This EAL is not applicable to
decreases in flooded reactor cavity level, which is addressed by RU2.1 until such time
as the level decreases to the level of the vessel flange.

EAL #2

This EAL addresses conditions in the refueling mode when normal means of core
temperature indication and RCS level indication may not be available. Redundant
means of RCS level indication will normally be installed (including the ability to monitor
level visually) to assure that the ability to monitor level will not be interrupted. However,
if all level indication were to be lost during a loss of RCS inventory event, the operators
would need to determine that RCS inventory loss was occurring by observing sump and
tank level changes. Sump and tank level increases must be evaluated against other
potential sources of leakage such as cooling water sources inside the containment to
ensure they are indicative of RCS leakage.

Site Specific

EAL #1

The Reactor Vessel flange is at 739 feet 2 3/8 inches (96.9 inches indicated). RCS level
is normally monitored using the following instrument:

0 L-1R 3-481C

Reactor vessel level indication (L-1 RC-481 C) provide accurate indication of water level
when the RCS is at atmospheric pressure and above the centerline of the hot leg nozzle
elevation.
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CU8 (continued)

Basis Referenc..s): ....

1. NEI 99-01 Rev 5, CU2

2. NEI 99-01 Rev 5, FAQ# 10

3. 1OM-6.4.N, Draining the RCS for Refueling, Rev 22

4. 1OM-6.5.A.84, Figure 6-84 RCS Level Scale, Issue 4, Rev 1

5. 1CMP-6RC-REFL LVL-1A-31, Temporary RCS Level Indication for Refueling -A
Loop (see pages 77 & 78 for L-1RC-481A), Issue 4, Rev 12

6. 1CMP-6RC-REFL LVL-1C-31, Temporary RCS Level Indication for Refueling - C
Loop (see pages 82, 83 & 88 for L-1 RC-481 C), Issue 4, Rev 25
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CAIO
INITIATING CONDITION: __.. __ ___

Inability to maintain plant in cold shutdown.

O~peratin Moe Appli~ca~bfiity: -
5,6

Note: Full inventory is pressurizer level - 22% actual with loop stops either isolated or
unisolated.

1. RCS temperature > 2000 F due to an UNPLANNED loss of decay heat removal
capability for greater than the specified duration on Table C-2.

Table C-2: RCS Reheat Duration Thresholds
RCS CONTAINMENT Duration

CLOSURE
Intact with Full RCS Inventory N/A > 60 minutes**
Not Intact Established > 20 minutes**
OR Not Established 0 minutes
Not Full RCS Inventory

** If an RCS heat removal system is in operation within this time frame and RCS
temperature is being reduced, then this EAL is not applicable.

OR

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED loss of decay heat
removal capability (this EAL does not apply in RCS solid plant conditions).

iBasis:----------------- ~ -

Generic

For PWRs, this IC and its associated EALs are based on concerns raised by Generic
Letter 88-17, "Loss of Decay Heat Removal." A number of phenomena such as
pressurization, vortexing, RCS level differences when operating at a mid-loop condition,
decay heat removal system design, and level instrumentation problems can lead to
conditions where decay heat removal is lost and core uncovery can occur. NRC
analyses show that there are sequences that can cause core uncovery in 15 to 20
minutes and severe core damage within an hour after decay heat removal is lost.

A loss of Technical Specification components alone is not intended to constitute an
ALERT. The same is true of a momentary UNPLANNED excursion above the Technical
Specification cold shutdown temperature limit when the heat removal function is
available.
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CA1 0 (continued)
EAL #1

The RCS Reheat Duration Threshold table addresses complete loss of functions
required for core cooling for greater than 60 minutes during refueling and cold shutdown
modes when RCS integrity is established. RCS should be considered intact when the
RCS pressure boundary is established (e.g., no freeze seals, nozzle dams installed or
SG manways removed). The status of CONTAINMENT CLOSURE in this condition is
immaterial given that the RCS is providing a high pressure barrier to fission product
release to the environment. The 60 minute time frame should allow sufficient time to
restore cooling without there being a substantial degradation in plant safety.

The RCS Reheat Duration Threshold table also addresses the complete loss of
functions required for core cooling for greater than 20 minutes during refueling and cold
shutdown modes when CONTAINMENT CLOSURE is established but RCS is not intact.
As discussed above, RCS should be assumed to be intact when the RCS pressure
boundary is established (e.g., no freeze seals, nozzle dams installed or SG manways
removed). The allowed 20 minute time frame was included to allow operator action to
restore the heat removal function, if possible. The allowed time frame is consistent with
the guidance provided by Generic Letter 88-17, "Loss of Decay Heat Removal,"
(discussed earlier in this basis) and is believed to be conservative given that a low
pressure Containment Barrier to fission product release is established.

Finally, the RCS Reheat Duration Threshold table also addresses the complete loss of
functions required for core cooling during refueling and cold shutdown modes when
neither CONTAINMENT CLOSURE is established nor RCS is intact. RCS is intact when
the RCS pressure boundary is in its normal condition for the cold shutdown mode of
operation (e.g., no freeze seals or nozzle dams). No delay time is allowed because the
evaporated reactor coolant that may be released into the containment during this
heatup condition could also be directly released to the environment.

The note (**) indicates that this EAL is not applicable if actions are successful in
restoring an RCS heat removal system to operation and RCS temperature is being
reduced within the specified time frame.

EAL #2

The 10 psi pressure increase addresses situations where, due to high decay heat loads,
the time provided to restore temperature control, should be less than 60 minutes. The
RCS pressure setpoint chosen should be 10 psi or the lowest pressure that the site can
read on installed Control Board instrumentation that is equal to or greater than 10 psi.
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RECOGNITION CATEGORY
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CA1 0 (Continued)
Site Specific

Time to RCS Boiling for various RCS configurations and fluid levels (as a function of
time since reactor shutdown) can be found in the Abnormal Operating Procedures
(AOPs) 1OM-53C.4.1.10.1 & 2. With RCS loop isolation valves installed at BVPS-1, the
shortest RCS time to boiling during a typical scheduled refueling outage is more than 15
minutes.

EAL #1

The following instrumentation is capable of providing indication of an RCS temperature
rise that approaches the Technical Specification Cold Shutdown temperature limit of
(2000 F):

* CETs (Incore Thermocouples)

" RCS Wide Range Hot Leg Instruments

* RCS Wide Range Cold Leg Instruments

" RHR System Inlet Temperature

EAL #2

The following instrumentation is capable of providing indication of a 10 psi increase in
RCS pressure:

* RCS Wide Range Pressure Instruments

IBasis Reference(s): . .- -,----- .

1. NEI 99-01 Rev 5, CA4

2. NEI 99-01 Rev 5, FAQ# 13

3. NOP-OP-1005, Shutdown Defense in Depth, Rev 13

4. 1OM-53C.4.1.10.1, Loss of Residual Heat Removal Capability, Rev 12

5. 1OM-53C.4.1.10.2, Loss of RHR While Operating At Reduced Inventory/
Midloop Conditions, Rev 8
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RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - COLD

cub
IlNITIATING CONDITION: -'_111ui117

UNPLANNED Loss of decay heat removal capability.

Operating Mode, DAplicability:

5,6

,E A ~ s: ---_-----------

Note:, The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. RCS temperature > 2000 F due to an UNPLANNED loss of decay heat removal
capability.

OR

2. Loss of ALL RCS temperature and RCS level indication for 15 minutes or
longer.

#Basis: - _ - - - -.

Generic

This IC is a precursor of more serious conditions and, as a result, is considered to be a
potential degradation of the level of safety of the plant. In cold shutdown the ability to
remove decay heat relies primarily on forced cooling flow. Operation of the systems that
provide this forced cooling may be jeopardized due to the unlikely loss of electrical
power or RCS inventory. Since the RCS usually remains intact in the cold shutdown
mode a large inventory of water is available to keep the core covered.

Entry into cold shutdown conditions may be attained within hours of operating at power.
Entry into the refueling mode procedurally may not occur for typically 100 hours (site
specific) or longer after the reactor has been shutdown. Thus the heatup threat and
therefore the threat to damaging the fuel clad may be lower for events that occur in the
Refueling mode with irradiated fuel in the RPV (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a
refueling). In addition, the operators should be able to monitor RCS temperature and
RPV level so that escalation to the ALERT level will occur if required.

During refueling the level in the RPV will normally be maintained above the RPV flange.
refueling evolutions that decrease water level below the RPV flange are carefully
planned and procedurally controlled. Loss of forced decay heat removal at reduced
inventory may result in more rapid increases in RCS temperatures depending on the
time since shutdown.

4-163 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - COLD

CU10 (continued)
Unlike the cold shutdown mode, normal means of core temperature indication and RCS
level indication may not be available in the refueling mode. Redundant means of RPV
level indication are therefore procedurally installed to assure that the ability to monitor
level will not be interrupted. However, if all level and temperature indication were to be
lost in either the cold shutdown of refueling modes, EAL #2 would result in declaration
of an UNUSUAL EVENT if both temperature and level indication cannot be restored
within 15 minutes from the loss of both means of indication.

Site Specific

Time to RCS Boiling for various RCS configurations and fluid levels (as a function of
time since reactor shutdown) can be found in the Abnormal Operating Procedures
(AOPs) 1OM-53C.4.1.10.1 & 2. With RCS loop isolation valves installed at BVPS-1, the
shortest RCS time to boiling during a typical scheduled refueling outage is more than 15
minutes.

EAL #1

The following instrumentation is capable of providing indication of an RCS temperature
rise that approaches the Technical Specification Cold Shutdown temperature limit of
(2000 F):

" CET's (incore Thermocouples)

" RCS Wide Range Hot Leg Instruments

* RCS Wide Range Cold Leg Instruments

* RHR System Inlet Temperature

1. REI99-feRence(s):

1. NEI 99-01 Rev 5, CU4

2. NEI 99-01 Rev 5, FAQ# 11

3. NOP-OP-1005, Shutdown Defense in Depth, Rev 13

4. 1OM-53C.4.1.10.1, Loss of Residual Heat Removal Capability, Rev 12

5. 1OM-53C.4.1.10.2, Loss of RHR While Operating At Reduced Inventory!
Midloop Conditions, Rev 8
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EMERGENCY ACTION LEVELS and
Basis
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EMERGENCY CLASSIFICATION LEVEL (ECL)

One of a minimum set of names or titles established by the NRC for grouping off normal
nuclear power plant conditions according to (1) their relative radiological seriousness,
and (2) the time-sensitive ONSITE and OFFSITE radiological emergency preparedness
actions necessary to respond to such conditions. The existing radiological
EMERGENCY CLASSIFICATION LEVELS, in ascending order of seriousness, are
called:

" UNUSUAL EVENT

" ALERT

* SITE AREA EMERGENCY

* GENERAL EMERGENCY

The ECLs are escalated from least severe to most severe according to relative threat to
the health and safety of the public and emergency workers. An ECL is determined to be
met by identifying abnormal conditions and then comparing them to Initiating Conditions
(ICs) through EMERGENCY ACTION LEVELS (EALs) and Fission Product Barrier
(FPB) threshold values as discussed below. When multiple EALs are met, event
declaration is based in the highest ECL reached.

A state or phase called RECOVERY may be entered prior to returning to a normal
organization and operation. Recovery provides dedicated resources and organizational
structure in support of restoration and communication activities following the termination
of the emergency event.

INITIATING CONDITIONS (ICs)

An IC is one of a predetermined subset of nuclear power plant conditions where either
the potential exists for a radiological emergency, or such an emergency has occurred.

The ICs provide a general description of emergency conditions that are organized
beneath the broader categories of the ECLs. The IC can be a continuous, measurable
condition that is outside Technical Specifications, or it can encompass events such as
FIRES or system/equipment failures.

Each IC is given a unique identification code. The prefix and the first letter identifies the
recognition category, the second letter identifies the ECL, and the number (which can
consist of two numerals) identifies the sequence of the IC within the recognition
category. The EAL identification codes are developed as follows:

Recognition Cate-gories

* F - Fission Product Barrier Degradation

" R- Abnormal Rad Levels / Radiological Effluent

* H - Hazards and Other Conditions Affecting Plant Safety
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" S - System Malfunctions - Hot

" C - System Malfunctions - Cold (Cold Shutdown / Refueling System Malfunction)

" E - INDEPENDENT SPENT FUEL STORAGE INSTALLATION

EMERGENCY CLASSIFICATION LEVELS (lowest to highest)

" U-UNUSUAL EVENT

" A-ALERT

" S - SITE AREA EMERGENCY

" G - GENERAL EMERGENCY

EMERGENCY ACTION LEVELS (EALs) and Fission Product Barriers (FPBs)

An EAL is a pre-determined, site specific, observable threshold for a plant IC that places
the plant in a given EMERGENCY CLASSIFICATION LEVEL. An EAL can be: an
instrument reading; an equipment status indicator; a measurable parameter (ONSITE or
OFFSITE); a discrete, observable event; results of analyses; entry into specific
EMERGENCY OPERATING PROCEDURES; or another phenomenon which, if it
occurs, indicates entry into a particular EMERGENCY CLASSIFICATION LEVEL.

EALs are individually identified by the IC identification code followed by the EAL
number, such as RG1.1 for a major effluent release or HA3.2 for high winds.

Fission Product Barriers (FPBs) are given unique character identification codes and are
further subdivided into loss and potential loss categories. Since meeting or exceeding
one or more FPBs can result in various ECLs, the first two letters of the FPB are used to
identify the particular barrier by abbreviation. The number in the FPB identification code
associates it with a particular FPB recognition category. The FPB identification codes
are developed as follows:

Barrier Abbreviation

" FC - FUEL CLAD

" RC - REACTOR COOLANT

• CT- CONTAINMENT

FPB Recognition Categories

* 1 - CRITICAL SAFETY FUNCTION STATUS

* 2- CONTAINMENT RADIATION MONITORING

* 3- CORE TEMPERATURE

* 4- RCS LEVEL

0 5 - RCS LEAK RATE

* 6 - SG TUBE LEAKAGE / RUPTURE

* 7 - RCS ACTIVITY
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* 8- CONTAINMENT CONDITIONS

• 9- CONTAINMENT ISOLATION

0 10-EDJUDGMENT

FPBs are treated the same as EALs in that they are applicable only as long as the
condition(s) that meet or exceed their thresholds exist. This is in contrast to ECLs which
once declared, remain in place until termination or recovery.

EALs and FPBs are predicated on UNPLANNED events. A planned evolution involves
actions to address limitations imposed by the evolution, performance of surveillance
testing, and implementation of controls prior to knowingly exceeding a threshold.
Planned evolutions to test, manipulate, repair, perform maintenance or modifications to
systems and equipment that will knowingly result in an EAL or FPB being met or
exceeded are not subject to event declaration as long as the planned actions or
compensatory measures do not meet an ECL with regard to level of safety and the
evolution proceeds as planned.

All EALs and FPBs assume VALID indications, reports or conditions.

For EALs that contain time imbedded criterion, the EMERGENCY DIRECTOR should
not wait until the applicable time period has elapsed, but should declare the event as
soon as it is determined that the condition will likely exceed the applicable time.

Operating Mode Applicability

For purposes of event classification, the following operating mode applicability
definitions establish the conditions when the EAL or FPB thresholds represent a threat:

Reactivity % Rated Thermal Average Coolant
Mode(a) Condition, Keff Power(a) Temperature
1) Power Operation > 0.99 > 5% N/A

2) Startup > 0.99 < 5% N/A
3) Hot Standby < 0.99 N/A > 3500 F
4) Hot Shutdown(b) < 0.99 N/A 3500 F > Tavg > 2000 F
5) Cold Shutdown(b) < 0.99 N/A < 2000 F
6) Refueling One or more reactor vessel head closure bolts less than fully tensioned.
D) Defueled All reactor fuel removed from reactor pressure vessel (full core off load

during refueling or extended outage).

(a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned.

The plant operating mode that existed at the time the event occurred, prior to any
protective system or operator action initiated in response to the condition, is compared
to the IC/EAL mode applicability.
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If an event occurs, and a lower or higher plant operating mode is reached before the
EMERGENCY CLASSIFICATION LEVEL can be declared, the EMERGENCY
CLASSIFICATION LEVEL shall be based on the mode that existed at the time the event
occurred.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have
Cold Shutdown or Refueling for mode applicability, even if Hot Shutdown (or a higher
mode) is entered during any subsequent heat-up. In particular, the FPB threshold
values are applicable only to events that initiate in Hot Shutdown or higher.

Gaseous Effluent Flowpaths

NEI 99-01 Rev 5 technical bases criterion that states:

The site specific monitor list in EAL #1 should include effluent monitors on all
potential release pathways.

½2-ODC-2.02, Attachment P, BVPS-1 and BVPS-2 Gaseous Effluent Release Points
provides a table for the initial basis in determining the list of effluent pathways that could
be a source for radioactive release in an emergency. ½-ODC-2.02, Attachment P
gaseous effluent release point descriptions are as follows:

Unit 1[ Unit2
PROCESS VENT* X X
Containment/SLCRS Vent X X
Ventilation Vent X X
Condensate Polishing Building Vent X
Waste Gas Storage Vault Vent X
Decontamination Building Vent X
Turbine Building Vent X

* The PROCESS VENT is common to both Units 1 and 2 and is located at the top of the

BVPS-1 cooling tower.

The BVPS-2 monitored effluent pathways SLCRS Vent and Ventilation Vent are
considered the only potential monitored release path for accident conditions based on
the following:

" The following safety-related and/or potentially contaminated areas are provided with
ventilation systems: Control building, fuel building, auxiliary building, waste handling
building, containment structure, main steam valve area, safeguards area, cable vault
and rod control area, decontamination building, and condensate polishing building
[UFSAR 11.3.2.4].

* All radiation-controlled area ventilation is processed, if necessary, by HEPA and
charcoal filters and released in the ventilation vent or the SLCRS vent [UFSAR
11.3.2.4].
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Subsystems exhaust air that may contain contaminated particulates are sent to
filters before discharging to the main ventilation stack into the atmosphere [UFSAR
9.4.16.2]. Exhaust air from all three exhaust subsystems is monitored by off-line gas
and particulate detectors prior to being released to the environment through the
ventilation stack. All three exhaust fans will be interlocked to stop on high radiation
signal [UFSAR 9.4.16.3].

Air from the auxiliary building and radwaste area is exhausted through the safety-
related, redundant filters of the SLCRS vent [UFSAR 9.4.3.3].

The gaseous waste storage tank discharge path is routed via the BVPS-1 gaseous
waste decay tanks discharge path. This path is maintained by a flow control valve
and is provided with automatic isolation upon receiving a high radiation signal from
the PROCESS VENT final release radiation monitor [UFSAR 11.3.2.3].

Releases from the condensate polishing building vent and the decontamination
building vent are monitored and recorded, but are not significant [UFSAR 11.3.3].

The containment purge system isolation dampers are only open during plant
shutdown. Containment can be purged via Ventilation Vent, SLCRS Vent, or
PROCESS VENT [ODCM]. Containment purge releases are normally exhausted
from the ventilation vent. In the event of high containment concentrations, the
containment purge would be routed out the PROCESS VENT. The lower release
rate and better dispersion coefficient from the PROCESS VENT would keep site
boundary concentrations below maximum permissible levels [UFSAR 11.3.2.4].
Alignment to the low flow gaseous waste for release through the PROCESS VENT
requires a discharge permit and use of 2HVR*RQ1 04A/B in accordance with 2OM-
44C.4.A, Containment Purge Supply and Exhaust System Startup, where automatic
isolation occurs upon alarm set at a fraction of the ODCM limit.

EAL Technical Basis Manual Content

Refer to Section 1.0 of the Emergency Preparedness Plan for a comprehensive list of
definitions, abbreviations and acronyms that are used throughout the Emergency Plan.

EAL Matrix Table

The EAL Technical Basis Manual contains five EAL matrix tables, one for each of the
different EAL recognition categories.

The EAL matrix is designed as an evaluation tool that organizes the ECLs from the
highest (GENERAL EMERGENCY) on the left to the lowest (UNUSUAL EVENT) on the
right. Evaluating the EALs for each ECL from highest to lowest reduces the possibility
that an event will be under classified. All recognition categories are to be reviewed for
applicability prior to event declaration.

Other user aids such as wallboards may be developed from the matrix table to support
evaluation of abnormal conditions in other human factored formats.
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EAL Documentation Format

Each EAL within the technical bases manual is documented in the following manner:

" IC Identification Number

" Initiating Condition

* Operating Mode Applicability

* EALs or FPB Threshold Value(s)

" Basis

" Generic

" Site Specific

* Basis Reference(s)
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Emergency Preparedness Plan

Beaver Valley Power Station Unit No. 2(BVPS-2) to NEI 99-01, Revision 5
IC Cross Reference Tables

NEI to BVPS-2
NEI BVPS-2 NEI BVPS-2
FU1 FU1 SUl SUl
FA1 FA1 SU2 SU5
FS1 FS1 SU3 SU4
FG1 FG1 SU4 SU9

SU5 SU7
FC1 FC1 SU6 SU6
FC2 FC7 SU8 SU3
FC3 FC3 SA2 SA3
FC4 FC4 SA4 SA4
FC6 FC2 SA5 SA1
FC7 N/A SS1 SS1
FC8 FC10 SS2 SS3

SS3 SS2
RC1 RC1 SS6 SS4
RC2 RC5 SG1 SG1
RC4 RC6 SG2 SG3
RC6 RC2 ,
RC7 N/A CUl CU7
RC8 RC10 CU2 CU8

CU3 CUl
CT1 CT1 CU4 CUb1
CT2 CT8 CU6 CU6
CT3 CT3 CU7 CU2
CT4 CT6 CU8 CU3
CT5 CT9 CA1 CA7
CT6 CT2 CA3 CA1
CT7 N/A CA4 CA10
CT8 CT10 CS1 CS7

CG1 CG7
AU1 RU1
AU2 RU2 HU1 HU3
AA1 RA1 HU2 HU4
AA2 RA2 HU3 HU5
AA3 RA3 HU4 HU1
AS1 RS1 HU5 HU6
AG1 RG1 HAI HA3

HA2 HA4
HA3 HA5
HA4 HA1
HA5 HA2
HA6 HA6
HS2 HS2
HS3 HS6
HS4 HSI
HG1 HG1
HG2 HG6

E-HU1 E-HU1

BVPS-2 to NEI
BVPS-2 NEI BVPS-2 NEI

FG1 FG1 SG1 SG1
FS1 FS1 SS1 SS1
FA1 FA1 SA1 SA5
FU1 FU1 SUl SUl

SS2 SS3
FCl FC1 SG3 SG2
FC2 FC6 SS3 SS2
FC3 FC3 SA3 SA2
FC4 FC4 SU3 SU8
FC7 FC2 SS4 SS6
N/A FC7 SA4 SA4

FC10 FC8 SU4 SU3
SU5 SU2

RC1 RC1 SU6 SU6
RC2 RC6 SU7 SU5
RC5 RC2 SU9 SU4
RC6 RC4
N/A RC7 CA1 CA3

RC10 RC8 CUI CU3
CU2 CU7

CT1 CT1 CU3 CU8
CT2 CT6 CU6 CU6
CT3 CT3 CG7 CG1
CT6 CT4 CS7 CS1
N/A CT7 CA7 CA1
CT8 CT2 CU7 CUl
CT9 CT5 CU8 CU2
CT10 CT8 CA10 CA4

CU10 CU4
RG1 AG1
RS1 AS1 HG1 HG1
RA1 AA1 HS1 HS4
RU1 AU1 HA1 HA4
RA2 AA2 HU1 HU4
RU2 AU2 HS2 HS2
RA3 AA3 HA2 HA5

HA3 HA1
HU3 HU1
HA4 HA2
HU4 HU2
HA5 HA3
HU5 HU3
HG6 HG2
HS6 HS3
HA6 HA6
HU6 HU5

E-HU1 E-HU1
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Section 4 - EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

FISSION PRODUCT BARRIER DEGRADATION Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

FG1 EEEE] FS1 fflNgE] FAI EMEE ] FU1 U1 U2 U

1. Loss of any two barriers and loss or potential loss of the 1. Loss or potential loss of any two barriers. 1. Any loss or any potential loss of either fuel clad or RCS. 1. Any loss or any potential loss of containment.
third barrier.

FC,-,Fuel Clad.. A ~ C - Reactor Coolant System ,i CT-- Containtment4
Sub-Category Loss Potential Loss Loss Potential Loss Loss Potential Loss

1. Critical Safety 1. Core Cooling - Red entry 1. Core Cooling - Orange entry 1. RCS Integrity - Red entry 1. Containment - Red entry
Function Status conditions met. conditions met. conditions met. conditions met.

OR OR
2. a. Heat Sink - Red entry 2. a. Heat Sink - Red entry

conditions met. conditions met.
AND AND

b. Heat Sink is required. b. Heat Sink is required.

2. Containment 1. Containment Radiation Monitor 1. Containment Radiation Monitor 1. Containment Radiation Monitor
Rad Monitoring (2RMR-RQ206 or 207) (2RMR-RQ206 or 207) (2RMR-RQ206 or 207)

> FC2 Line on Graph F-1. > 1.1E+01 RPhr (RC2 Line on > CT2 Line on Graph F-1.
Graph F-1).

3. Core 1. Three max core exit 1. Three max core exit 1. a. Three max core exit
Temperature thermocouples > 12000 F. thermocouples > 7290 F. thermocouples > 20000 F.

AND
b. Restoration procedures not

effective within 15 minutes.
OR

2. a. Three max core exit
thermocouples > 12000 F.
AND

b. RVLIS Full Range < 40%
with no RCPs running.
AND

c. Restoration procedures not
effective within 15 minutes.

4. RCS Level 1. RCS level < Table F-1.

5. RCS Leak Rate 1. RCS leak rate greater than 1. UNISOLABLE RCS leak
Table F-I: RVLIS Thresholds available makeup capacity as exceeding the capacity of one

RVLIS RCPs Indication indicated by RCS subcooling charging pump (130 gpm) in the
Full Range 0 40% < 190 normal containment or normal charging mode.

1 25% < 460 adverse containment.

6. SG Tube Dynamic Range 2 33% 1. RUPTURED SG results in an SI Note:
Leakage / 3 60% actuation. A prolonged release is greater than 4-
Rupture hours. .

1. RUPTURED SG is also FAULTED
outside of containment
OR

2. a. Primary-to-Secondary leak rate
> 10 gpm.
AND

b. UNISOLABLE prolonged steam
release from affected SG to the
environment

0 The EMERGENCY DIRECTOR should not waft until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

FISSION PRODUCT BARRIER DEGRADATION Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

FG1 D]2J[Jl FSI NOE~fl FAI fjj~lJ FU1 I
1. Loss of any two barriers and loss or potential loss of the 1. Loss or potential loss of any two barriers. 1. Any loss or any potential loss of either fuel clad or RoCS. 1. Any loss or any potential loss of containment.

third barrier.

... _ EC-FuelClad ,, , RC-•Reactor,,CoolantSotem•. - .. , CT•-Containmenti
Sub-Category Loss Potential Loss Loss Potential Loss Loss Potential Loss

7. RCS Activity 1. Coolant activity > 300 pCi/gm
dose equivalent 1-131.

8. Containment 1. A containment pressure rise 1. Containment pressure > 45 psig
Pressure followed by a rapid UNPLANNED and rising.

drop in containment pressure. OR

OR 2. Containment hydrogen > 4%.
2. Containment pressure or sump OR

level response not consistent 3. a. Containment pressure
with LOCA conditions. > 11 psig.

AND
c. Less than one full train of

depressurization equipment
operating.

9. Containment Note:
Isolation Failure Direct pathways include filtered

pathway (e.g., SLCRS) ...........

1. a. Failure of ALL valves in any
one line to close.
AND

b. Direct downstream pathway
to the environment exists
after containment isolation

I__I _IIIsignal.

10. EMERGENCY 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of 1. Any condition in the opinion of
DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR the EMERGENCY DIRECTOR
Judgment that indicates loss of the fuel clad that indicates potential loss of that indicates loss of the RCS that indicates potential loss of that indicates loss of the that indicates potential loss of

barrier, the fuel clad barrier, barrier, the RCS barrier, containment barrier, the containment barrier.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Ememency Preparedness Plan
Section 4- EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

RADIOLOGICAL EFFLUENT / ABNORMAL RADIATION LEVELS Modes: 1 - Power Operation, 2- Startup, 3 -Hot Standby, 4 -Hot Shutdown, 5 -Cold Shutdown, 6 - Refueling, D - Defueled

GEEA EMREC SIEAE MREC LR NIULVN I
I

,U

._2
M

.2
0

RG1 DEMM
OFFSITE dose resulting from an actual or IMMINENT
release of gaseous radioactivity greater than 1000 mRem
TEDE or 5000 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

EALs:

,Note:~
Ifsdo sess•jent results are available, declaration should

ie based on dose assessment instead of radiation monitor
values. Do notdelay declaration awaiting dose assessment:
results.~
1. The following gaseous effluent monitor greater than the

reading shown for 15 minutes* or longer:

e SLCRS Vent (2HVS-RQ109E) .1.95E+07 pCilsec

OR

2. Dose assessment using actual meteorology indicates
doses at or beyond the site boundary of EITHER of the
following:

* > 1000 mRemTEDE.
* > 5000 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary
indicate EITHER of the following:

" Gamma (closed window) dose rate > 1000 mR/hr for
60 minutes* or longer.

" Air sample analysis > 5000 mRem CDE Child
Thyroid for one hour of inhalation.

RSI EDE2 9916
OFFSITE dose resulting from an actual or IMMINENT
release of gaseous radioactivity greater than 100 mRem
TEDE or 500 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

EALs:

Note:
If dose assessment results are available, declaration should
be based on dose assessment instead of radiation monitor
ivalues. Do not delay declaration awaiting dose assessment

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 15 minutes* or longer:

" SLCRS Vent (2HVS-RQ109E) ...... 1.95E+06 pCilsec

* Ventilation Vent (2HVS-RQ101B) ....1.67E-01 pCUcc

OR

2. Dose assessment using actual meteorology indicates
doses at or beyond the site boundary of EITHER of the
following:
* > 100 mRemTEDE.
* > 500 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary
indicate EITHER of the following:
* Gamma (closed window) dose rate > 100 mR/hr for

60 minutes* or longer.

" Air sample analysis >500 mRem CDE Child Thyroid
for one hour of inhalation.

RAI EEE999H]
Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM limit for
15 minutes or longer.

EALs:

Note: 7
Thte EMERGENCY DIRECTOR should not wait until the
applicable time has elapsed, but should declare the event as
soon as it is determined that the release duration will likely
exceed the applicable time. In the absence of data to th•:
cntraryassume that the release duration has exceeded the
appikcable time ifan ongoing release i:sdetectedan the
release start tinme is unknown. tce n h

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 15 minutes or longer:
* SLCRS Vent (2HVS-RQ109E) .5.88E+05 pCilsec
* Ventilation Vent (2HVS-RQ101 B).... 6.02E-02 pCi/cc
OR

2. a. Liquid Waste Effluent Monitor (2SGC-RQ100) > 200
times the High alarm setpoint, not to exceed
4.5E-02 pCi/cc, established by a current
radioactivity discharge permit for 15 minutes or
longer.

OR

3. Confirmed sample analysis for gaseous or liquid
releases > 200 times the ODCM limit for 15 minutes or
longer.

RU1 UME EJ9i4 1
Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM limit for
60 minutes or longer.

EALs:

Note:
The EMERGENCY DIRECTOR should not wait until the
applicable time has elapsed, but should declare the event as
soon as it is determined that the release duration will likely
exceed the applicable time. In the absence of data to the
contrary, assume that the release duration has exceeded the
applicable timne if an ongoing r~elease is detectedan~d the
releasestart time is ujnknownC

1. ANY of the following gaseous effluent monitors greater
than the reading shown for 60 minutes or longer:

* SLCRS Vent (2HVS-RQ109E) ...... 5.88E+03 pCilsec

" Ventilation Vent (2HVS-RQ101B).... 6.02E-04 pCi/cc

OR

2. Liquid Waste Effluent Monitor (2SGC-RQ100 > 2 times
the High alarm setpoint established by a current
radioactivity discharge permit for 60 minutes or longer:

OR

3. Confirmed sample analysis for gaseous or liquid
releases > 2 times the ODCM limit for 60 minutes or
longer.

I

0

E

0

e-

0.0

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the reactor vessel.

EALs:

1. A water level drop in the spent fuel pool, transfer tube or
reactor cavity that will result in irradiated fuel becoming
uncovered.

OR

2. >1000 mR/hr reading on ANY of the following due to
damage to irradiated fuel or loss of water level:
* Manipulator Crane (2RMR-RQ203)
" Fuel Pit Bridge (2RMF-RQ202)

RU2 El
UNPLANNED rise in plant radiation levels.

EALs:

1. a. UNPLANNED water level drop in the spent fuel pool,
transfer canal or reactor cavity as indicated by level
< Tech Spec Minimum (23 feet).

AND

b. Area radiation monitor rise resulting in a High alarm
on ANY of the following:

" Manipulator Crane (2RMR-RQ203)

" Fuel Pit Bridge (2RMF-RQ202)

OR

2. UNPLANNED area radiation monitor or radiation survey
> 1000 times NORMAL LEVELS.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan
Section 4- EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

RADIOLOGICAL EFFLUENT/ ABNORMAL RADIATION LEVELS Modes: 1 - Power ODeration. 2 - StartuD. 3 - Hot Standbv. 4 - Hot Shutdown. 5 - Cold Shutdown. 6 - Refuelina. D - Defueled
RE ENA e 2 . . -H h . 6- euTn 0- DefueLeUd

RA3 E U U U U5U6LD0

* Rise in radiation levels within the facility that impedes
S-' operation of systems required to maintain plant safety

functions.0

EALs:

1". Dose rate > 15 mR/hr in ANY of the following areas
requiring continuous occupancy to maintain plant safety
functions:

E • CONTROL ROOM

C . Central Alarm Station
* Secondary Alarm Station

* The EMERGENCY DIRECTOR should not waft until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Ememency Preparedness Plan
Section 4- EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: 1 - Power Operation. 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

GEERLMEIEC SITE ARE EMREC ALR NIULV

U
U,)

HG1 DEMME
HOSTILE ACTION resulting in loss of physical control of the
facility.

EALs:

1. A HOSTILE ACTION has occurred such that plant
personnel are unable to operate equipment required to
maintain safety functions listed below:

" Reactivity Control (ability to shut down the

reactor and keep it shut down)

" RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a
heat sink)

OR

2. A HOSTILE ACTION has caused failure of spent fuel
coolino systems and IMMINENT fuel damage is likely.

HS1 B R E919
HOSTILE ACTION within the PROTECTED AREA.

EALs:

1. A HOSTILE ACTION is occurring or has occurred within
the PROTECTED AREA as reported by the Security
Shift Supervisor.

HA1 E922419
HOSTILE ACTION within the OWNER CONTROLLED
AREA or airborne attack threat.

EALs:

1. A HOSTILE ACTION is occurring or has occurred within
the OWNER CONTROLLED AREA as reported by the
Security Shift Supervisor.

OR

2. A validated notification from the NRC of a LARGE
AIRCRAFT attack threat within 30 minutes of the site.

HU1 E92HR
Confirmed SECURITY CONDITION or threat which indicates
a potential degradation in the level of safety of the plant.

EALs:

1. A SECURITY CONDITION that does not involve a
HOSTILE ACTION as reported by the Security Shift
Supervisor.

OR

2. A credible site specific security threat notification.

OR

3. A validated notification from the NRC providing
information of a LARGE AIRCRAFT threat.

v ..

HS2 REPENRE
CONTROL ROOM evacuation has been initiated and plant
control cannot be established.

HA2 l99l EM
CONTROL ROOM evacuation has been initiated.

EALs:

1. CONTROL ROOM evacuation has been initiated.EALs:

1. a. CONTROL ROOM evacuation has been initiated.

0

C.)

AND

b. Control of ANY of the following safety functions is
not established from an alternate location within
15 minutes.

" Reactivity Control (ability to shut down the
reactor and keep it shut down)

" RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a
heat sink)

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Emerqencv Preparedness Plan
Seto 4 MRENYATONLVL ae rnrec PrrdesPa

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: 1 - Power ODeration. 2 - StartuD, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refuelinq, D - Defueled

'ENERAL EMREC SIEAE MREC AETUUULV I
Table H-1

Cable Vault and Rod Control Bldg

Containment Building

Control Building

Demin. Water Storage (2FWE-TK210)

Diesel Generator Building

Fuel Handling Building

Intake Structure Pump Cubicles

Main Steam Valve Room

Primary Aux. Building (except elev. 773')

RWST (20SS-TK21)
Safeguards Building

Service Building (except FW Reg Vlv Rm)

0

E)
0

R

HA3 EMM]9
Natural or destructive phenomena affecting VITAL AREAS.

EALs:

1. a. Seismic event > 0.06g (OBE) acceleration (as indicated by lit lamp on
2ERS-CCC-1, Seismic Instrumentation Central Control Cabinet).

AND
b. Earthquake confirmed by ANY of the following:

" Earthquake felt in plant.

" National Earthquake Center.

* CONTROL ROOM indication of degraded performance of systems

required for the safe shutdown of the plant.
OR

2. Tornado or high winds > 80 mph resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
3. Internal flooding in Table H-1 areas resulting in EITHER of the following:

* Electrical shock hazard that precludes access to operate or monitor
safety equipment.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
4. High river level > 705 feet MSL resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
5. Low river level (LR-lCW-101) < 650 feet MSL resulting in CONTROL ROOM

indication of degraded performance of safety systems located in Table H-1
areas.
OR

6. Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY structures in Table H-1
areas containing safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
7. Vehicle crash resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

1. a. Seismic event> 0.01g acceleration (as indicated by initiation of the
Accelerograph Recording System on Ann A10-5H, nit of Seismic
Exceed Preset and/or Spectral Accelerations).

AND

b. Earthquake confirmed by EITHER of the following:

" Earthquake felt in plant.
* National Earthquake Center.

OR

2. a. Tornado within the PROTECTED AREA.

OR

b. High winds > 80 mph.

OR

3. Internal flooding in Table H-1 areas that has the potential to affect safety
related equipment required by Technical Specifications for the current operating
mode.

OR

4. High river water level > 705 feet MSL.

OR

5. Low river water level (LR-iCW-101) < 650 feet MSL.

OR

6. Turbine failure resulting in casing penetration or damage to turbine or generator
seals.

HU3 MrEr] N2[
Natural or destructive phenomena affecting the PROTECTED AREA.

EALs:

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan
Section 4- EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: I - Power Ooeration. 2 - StartuD. 3 - Hot Standby. 4 - Hot Shutdown. 5 - Cold Shutdown. 6 - Refuelina. D - Defueled

GENRA EMREC SIT ARE EMREC ALR ISUL
Table H-1

Z
0
U)
0

-LJ

ILJ

Cable Vault and Rod Control Bldg
Containment Building
Control Building
Demin. Water Storage (2FWE-TK210)
Diesel Generator Building
Fuel Handling Building
Intake Structure Pump Cubicles
Main Steam Valve Room
Primary Aux. Building (except elev. 773')
RWST (2QSS-TK21)
Safeguards Building
Service Building (except FW Reg Vlv Rm)

HA4 0092999
FIRE or EXPLOSION affecting the operability of plant safety
systems required to establish or maintain safe shutdown.

EALs:
1. FIRE or EXPLOSION resulting in EITHER of the

following:

" VISIBLE DAMAGE to ANY structures in Table
H-1 areas containing safety systems or
components.

* CONTROL ROOM indication of degraded
performance of those safety systems.

HU4 DEERNMII
FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA.
EALs:

Note:

Immediately adjacent to applies to FIRES that directly impact,
or obstruct the areas -of concern.
1. FIRE not extinguished within 15 minutes* of CONTROL

ROOM notification or verification of a CONTROL ROOM
FIRE alarm in actual contact with or immediately
adjacent to ANY of the Table H-1 areas.

OR

2. EXPLOSION within the PROTECTED AREA.

+ + -4

(A

C,.

2

0°-

HA5 MERNH-
Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which jeopardize
operation of operable equipment required to maintain safe
operations or safely shutdown the reactor.

EALs:

Notes:
I If the equipment in the stated area was already

inoperable, or out of service, before the event occurred,
then this EAL should-not be declared as it wilI have no
adverse impact on the ability of the plant to safely
operate or safely shutdown beyond that already allowed
by Technical Specifications at the time of the event.

e' ,-This EAL does not apply to FIRE fighting activities that
automatically or manually activate a FIRE suppression

s_§ystem in an area.
1. Access to a VITAL AREA is prohibited due to toxic,

corrosive, asphyxiant or flammable gases which
jeopardize operation of systems required to maintain
safe ooerations or safely shutdown the reactor.

HU5 MENEMii"•
Release of toxic, corrosive, asphyxiant or flammable gases

deemed detrimental to NORMAL PLANT OPERATIONS.

EALs:
Note:

This EAL does not apply toFIRE fighting activities that
automatically or manually activate a FIRE suppression
system in an area. .
1. Toxic, corrosive, asphyxiant or flammable gases in

amounts that have or could adversely affect NORMAL
PLANT OPERATIONS.

OR

2. Report by local, county or state officials for evacuation or
sheltering of site personnel based on an OFFSITE
event.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the duration has exceeded, or will likely exceed, the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Emerqencv Preparedness Plan
Section 4- EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refuelinq, D - Defueled
H OTHERA CONITI NS Y AE N N SRCTIN ELANT o ERa T US-Cold-efueln

1

E
0)
Mu

0

I-

0

z

wU
C,
wU

HG6 EMi3 919
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of GENERAL
EMERGENCY.

EALs:
1. Other conditions exist which in the judgment of the

EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which involve actual or
IMMINENT substantial core degradation or melting with
potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control
of the facility. Releases can be reasonably expected to
exceed EPA PROTECTIVE ACTION GUIDE exposure
levels OFFSITE for more than the immediate site area.

HS6 M ]R[M9
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of SITE
AREA EMERGENCY.

EALs:
1. Other conditions exist which in the judgment of the

EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which involve actual or likely
major failures of plant functions needed for protection of
the public or HOSTILE ACTION that results in intentional
damage or malicious acts: (1) toward site personnel or
equipment that could lead to the likely failure of or, (2)
that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to
result in exposure levels which exceed EPA
PROTECTIVE ACTION GUIDE exposure levels beyond
the site boundary.

HA6 E]ENK
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of an
ALERT.

EALs:
1. Other conditions exist which in the judgment of the

EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which involve actual or
potential substantial degradation of the level of safety of
the plant or a security event that involves probable life
threatening risk to site personnel or damage to site
equipment because of HOSTILE ACTION. Any releases
are expected to be limited to small fractions of the EPA
PROTECTIVE ACTION GUIDE exposure levels.

HU6 DEMME
Other conditions exist which in the judgment of the
EMERGENCY DIRECTOR warrant declaration of an
UNUSUAL EVENT.

EALs:
1. Other conditions exist which in the judgment of the

EMERGENCY DIRECTOR indicate that events are in
progress or have occurred which indicate a potential
degradation of the level of safety of the plant or indicate a
security threat to facility protection has been initiated. No
releases of radioactive material requiring OFFSITE
response or monitoring are expected unless further
degradation of safety systems occurs.

E-HU1
LI Damage to a loaded cask CONFINEMENT BOUNDARY.
U-
0EALs:

1. Damage to a loaded cask CONFINEMENT BOUNDARY.

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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Section 4 - EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan
Section 4- EMERGENCY ACTION LEVEL Bases Emergency Preparedness Plan

SYSTEM MALFUNCTIONS - HOT Modes: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

-I RALMR C SIT AREA EMREC ALET_ _ _ _ __LEE

t51 U111U21U31U41
Prolonged loss of all OFFSITE and all ONSITE AC power to
emergency busses.

5b1
Loss of all OFFSITE and all ONSITE AC power to
emergency busses for 15 minutes or longer.

jJL~jL~LE I

a,.
0

0

0
-A

-J

EALs:

1. a. Loss of ALL OFFSITE and ALL ONSITE AC power
to BOTH AE and DF 4KV emergency busses.

AND

b. EITHER of the following:

* Restoration of EITHER the AE 4KV emergency
bus OR DF 4KV emergency bus within 4 hours
is not likely.

* Core Coolino - Red entry rnnditionn met.

EALs:

Note: .
Credit cannot be taken for emergency busses being
powered from the other unit's emergency diesel generators.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to
BOTH AE and DF 4KV emergency busses for 15
minutes* or longer.

5Al U1 U21U31U4
AC power capability to emergency busses reduced to a
single source for 15 minutes or longer.

EALs:

1. a. AC power to AE and OF 4KV emergency busses is
reduced to a single power source for 15 minutes* or
longer.

AND

b. Any additional single power source failure will result
in loss of ALL AC power to BOTH AE and OF 4KV
emergency busses.

Loss of all OFFSITE AC power to emergency busses for 15

minutes or longer.

EALs:

1. Loss of ALL OFFSITE AC power to BOTH AE and OF
4KV emergency busses for 15 minutes* or longer.

C.) ~~SS2 jJJJoss
"" ", Loss of all vital DC power for 15 minutes or longer.

Wo0 EALs:
(A ..
o 1. < 110.4 VDC on ALL safety related DC busses (2-1, 2-2,

2-3 and 2-4) for 15 minutes* or longer.

SG3 • SS3 ED SA3 g SU3 ED
Automatic trip and all manual actions failed to shutdown the Automatic trip and manual actions taken within the Controls Automatic trip failed to shutdown the reactor and the manual Inadvertent criticality.
reactor and indication of an extreme challenge to the ability Area (CA) failed to shutdown the reactor. actions taken from the Controls Area (CA) are successful in EALs:
to cool the core exists. EALs: shutting down the reactor.

u) E~s: A~s:1. UNPLANNED sustained positive startup rate observedL EALs: 1. a. An automatic reactor trip failed to shutdown the EALs: on nuclear instrumentation.

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by reactor power > 5%. 1. a. An automatic reactor trip failed to shutdown the
reactor as indicated by reactor power > 5%. AND reactor.

0AN
AND b. Manual trip actions taken within the Controls Area AND

• b. ALL manual trip actions failed to shutdown the (CA) failed to shutdown the reactor as indicated by b. Manual trip actions taken within the Controls Area
reactor as indicated by reactor power > 5%. reactor power > 5%. (CA) successfully shutdown the reactor as indicated

AND by reactor power < 5%.

c. EITHER of the following has occurred:

* Core Cooling - Red entry conditions met.
* Heat Sink - Red entry conditions met.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the duration has exceeded, or will likely exceed, the applicable time.
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SYSTEM MALFUNCTIONS - HOT Modes: 1 - Power ODeration. 2 - StartuD. 3 - Hot Standbv. 4 - Hot Shutdown. 5 - Cold Shutdown. 6 - Refuelina. D - Defueled

I l GEEA EMREC SIEAE MREC AETUUULV
Table S-i: Critical Safety Functions

SS4
Inability to monitor a significant transient in progress.

291t~II
e Reactivity Control (ability to shut down the reactor

and keep it shut down)

s RCS inventory (ability to cool the core)

Secondary heat removal (ability to maintain a heat
sink)

SA4 BM
Loss of safety system annunciation or indication in the
CONTROL ROOM with either: (1) a significant transient in
progress, or (2) COMPENSATORY INDICATIONS are
unavailable.

EALs:

1. a. Loss of : 75% of EITHER of the following for
15 minutes* or longer:

CONTROL ROOM Annunciator Panels (Al, A2,
A4- Al1).

EALs:

1. a.

SU4 M90
Loss of safety system annunciation or indication in the
CONTROL ROOM for 15 minutes or longer.

EALs:

1. Loss of > 75% of EITHER of the following for 15
minutes* or longer:
" CONTROL ROOM Annunciator Panels (Al, A2, A4 -

All).

OR

" CONTROL ROOM critical safety function indications
(Table S-1).

Wn

0
Table S-2: Significant Transients

" Automatic turbine runback > 25% thermal power
" Electrical load rejection > 25% full electrical load
" Reactor trip
* Safety Injection actuation

OR

* CONTROL ROOM critical safety function
indications (Table S-1).

AND

b. A Table S-2 significant transient is in progress.

AND

c. COMPENSATORY INDICATIONS are unavailable.

Loss of > 75% of EITHER of the following for
15 minutes* or longer.
* CONTROL ROOM Annunciator Panels (Al, A2,

A4-A1l1).

OR
* CONTROL ROOM critical safety function

indications (Table S-l).

AND

b. EITHER of the following:
" A Table S-2 significant transient is in progress.

OR
" COMPENSATORY INDICATIONS are

unavailable.

SU5 ME
Inability to reach required operating mode within Technical

E Specification limits.
,--

EALs:

I- 1. Plant is not brought to required operating mode within
Technical Specification LCO action statement time.

sU6 OEM
Loss of all ONSITE or OFFSITE communications
capabilities.

EALs:

1. Loss of ALL of the following ONSITE communication
1A methods affecting the ability to perform routine
C- operations:0

0 Radios.

• - Plant page.
" Plant telephone system (hardwired).

E
E OR
0

2. Loss of ALL of the following OFFSITE communications

methods affecting the ability to perform OFFSITE
notifications:
" NRC Emergency Notification System - ENS (Red

Phone).

" NRC Health Physics Network - HPN.

* Commercial telephones (hardwired and wireless).

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the duration has exceeded, or will likely exceed, the applicable time.
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SetoI -EEGNYATO EE ae mrec rprdesPa

SYSTEM MALFUNCTIONS - HOT
G MITE AREA EMERGENCY

cc

co

Modes: I - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

sU7 MERE
RCS leakage.

EALs:

Identified, unidentified and pressure boundary RCS
leakage as defined by Technical Specifications.

I* Relief valve normal operation should be excluded unless:'
it fails to close and cnntbe isolae.

1. Unidentified or pressure boundary leakage> 10 gpm.

OR
9Irl~ntifit~1 I•=nknnr • nnm

SU9 MEE]
"o oFuel clad degradation.

50 .EALs:

-z W 1. Letdown Monitor (2CHS-RQ101B) > 2.98E+03 pCi/cc.

OR
2. RCS activity > 21 pCi2gm dose equivalent 1-131.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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SYSTEM MALFUNCTIONS -COLD Modes: 1 Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 - Refueling, D - Defueled

GENRA EMERENC SIT ARAEMRECYAET NSALV

L;A1
Loss of all OFFSITE and all ONSITE AC power to
emergency busses for 15 minutes or longer.

0

0

0~
C.)

EALs:

1. Loss of ALL OFFSITE and ALL ONSITE AC power to
BOTH AE and DF 4KV emergency busses for 15
minutes* or longer.

Ull U51161
AC power capability to emergency busses reduced to a
single source for 15 minutes or longer.

EALs:

1. a. AC power to AE and DF 4KV emergency busses is
reduced to a single source for 15 minutes* or
longer.

AND

b. Any additional single power source failure will result
in loss of ALL AC power to BOTH AE and OF 4KV
p m~rnonr~v hllrccpc

o ~~CU2 IJ~
Loss of required DC power for 15 minutes or longer.

W 0 EALs:

0 1. < 110.4 VDC on the required DC busses for
"-j 15 minutes* or longer.

CU3 SH
0' Inadvertent criticality.

EALs:

mu. 1. UNPLANNED sustained positive startup rate observed
on nuclear instrumentation.

CU6
Loss of all ONSITE or OFFSITE communications
capabilities.

EALs:
1. Loss of ALL of the following ONSITE communication

cmethods affecting the ability to perform routine
C- operations:
0

. Radios.

.0 Plant page.
- Plant telephone system (hardwired).

EE OR

02. Loss of ALL of the following OFFSITE communications
methods affecting the ability to perform OFFSITE
notifications:

• NRC Emergency Notification System - ENS (Red
Phone).

* NRC Health Physics Network- HPN.

* Commercial telephones (hardwired and wireless).

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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SYSTEM MALFUNCTIONS - COLD Modes: 1 - Power Oneration. 2 - StartuD. 3 - Hot Standbv. 4 - Hot Shutdown. 5 - Cold Shutdown. 6 - Refuelino. D - Defueled
SYTE MLFNCINS - CLDMR C Modes 1ARoeEAeain 2 tru. -o tndy -o Shutdown. 5-Cold NShutdwn 6 efuelno.D-Dfe

CG7 R
Loss of RCS inventory affecting fuel clad integrity with
containment challenged.

EALs:

1. a. RCS level < 56% RVLIS Full Range (top of active
fuel) for 30 minutes* or longer.
AND

b. ANY Table C-1 containment challenge indications.

OR

2. a. RCS level cannot be monitored with core uncovery
for 30 minutes* or longer.
AND

b. Loss of RCS inventory as indicated by ANY of the
following:
" Containment Radiation Monitor (2RMR-RQ206

or 207) ý- 15 R/hr.
" Erratic source range monitor indication.
" UNPLANNED level rise in Containment sumps

or incore instrument sump.
AND

c. ANY Table C-1 containment challenge indications.

0P
0)

cc

CS7 N 1(
Loss of RCS inventory affecting core decay heat removal
capability.

EALs:

1. a. CONTAINMENT CLOSURE not established.

AND

b. RCS level < 64% RVLIS Full Range (6" below
bottom of hot leg).

OR

2. a. CONTAINMENT CLOSURE established.

AND

b. RCS level < 56% RVLIS Full Range (top of active
fuel).

OR

3. a. RCS level cannot be monitored for 30 minutes* or
longer.

AND

b. Loss of RCS inventory as indicated by ANY of the
following:
* Containment Radiation Monitor (2RMR-R0206

or 207) > 15 R/hr.

" Erratic source range monitor indication.

" UNPLANNED level rise in Containment sumps
or incore instrument sump.

I CA7 H~E CU7
RCS leakage.Loss of RCS inventory.

EALs:

1. Loss of RCS inventory as indicated by EITHER of the
following: "

" RVLIS Full Range Level (2RCS-LT1321) < 65%
(bottom of hot leg).

" Refueling Outage Temporary Level Instrument
(2RCS-LI102) < 6 Inches.

OR

2. a. RCS level cannot be monitored for 15 minutes* or
longer.

AND

b. Loss of RCS inventory as indicated by UNPLANNED
level rise in Containment sumps or incore instrument
sump.

EALs:

Not-- --
Relief valve normal operation should be excluded unless itfails to cose andcannot besolated .

1. RCS leakage results in the inability to maintain or restore
RCS level > Target Level Band for 15 minutes* or
longer.

CU8
UNPLANNED loss of RCS inventory.

9~

E~

EALs:

1. UNPLANNED RCS level drop as indicated by EITHER of
the following:

" Refueling Outage Temporary Level Instrument
(2RCS-LI102) < 96 inches (vessel flange) for 15
minutes* or longer when the RCS level band is
established above the vessel flange.

OR

" RCS water level drop below the RCS level band for
15 minutes* or longer when the RCS level band is
established below the vessel flange.

OR

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by UNPLANNED
level rise in containment sumps or incore instrument
sumo.

I Table C-1: Containment Challenge Indications I
CONTAINMENT CLOSURE not established.

Hydrogen concentration > 4% inside
containment.

UNPLANNED rise in containment pressure.

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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SYSTEM MALFUNCTIONS - COLD Modes: 1 - Power ODeration. 2 - StartUD. 3 - Hot Standbv. 4 - Hot Shutdown. 5 - Cold Shutdown, 6 - Refuelinq, Q - Defueled

GNR E N SIT•1 , AE EMERGENCY A UNU 'UALIT

Table C-2: RCS Reheat Duration Thresholds
RCS Cont Closure Duration

Intact with Full RCS N/A >60 min-
Inventory
Not Intact Established > 20 min**
OR
Not Full RCS Not Established 0 min
Inventory I I_ I

If an RCS heat removal system is in operation within
this time frame and RCS temperature is being
reduced, this EAL is not applicable.

CA10
Inability to maintain plant in cold shutdown.

Egg~ CUl0
UNPLANNED Loss of decay heat removal capability.

L5J L6.

C;
0)

EALs:

Note:
Full inventory is pressurizer level 2 22% actual with loop
§stops either isorated or unisolated. .

1. RCS temperature > 200° F due to an UNPLANNED loss
of decay heat removal capability for the greater than the
specified duration on Table C-2.

OR

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED
loss of decay heat removal capability (this EAL does
not aDDlV in RCS solid olant conditions).

EALs:

1. RCS temperature > 2000 F due to an UNPLANNED loss
of decay heat removal capability.

OR

2. Loss of ALL RCS temperature and RCS level indication
for 15 minutes* or longer.

* The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FG1
NIT.ATING CONDITION:

Loss of any two barriers and loss or potential loss of the third barrier.

bpE~elnj~g Mo Applicabilit ~ f$yi:~ii
1,2,3,4

Refer to fission product barrier loss and potential loss threshold values to determine
barrier status.

Basis: __ ____ .. . __

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

At the GENERAL EMERGENCY CLASSIFICATION LEVEL each barrier is weighted

equally.

Site Specific

None

1. NEI 99-01 Rev 5, Tables 5-F-1 and 5-F-3

4-188 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FS1
INITIATING CONDIT(ION: ... .,.

Loss or potential loss of any two barriers.

1,2,3,4

Refer to fission product barrier loss and potential loss threshold values to determine

barrier status.

Basis:_ _ _ .~_ _ _ _

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

At the SITE AREA EMERGENCY CLASSIFICATION LEVEL, each barrier is weighted
equally. '

Site Specific

None

1asis Reference(s): -T l 5- - -F--3-----.

1. NEI 99-01 Rev 5, Tables 5-F-I and 5-F-3
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FGSSION PRODUCT BARRIER DEGRADATION

FA1

Any loss or any potential loss of either fuel clad or RCS.

1,2,3,4

Refer to fission product barrier loss and potential loss threshold values to determine
barrier status.

,Bas~is: __----,.-'.. . . . -

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

The fuel cladding and RCS barriers are weighted more heavily than the containment
barrier. Unlike the containment barrier, loss or potential loss of either the fuel cladding
or RCS barrier may result in the relocation of radioactive materials or degradation of
core cooling capability. Note that the loss or potential loss of containment barrier in
combination with loss or potential loss of either fuel cladding or RCS barrier results in
declaration of a SITE AREA EMERGENCY under FS1.

Site Specific

None

1.asNEIR9-0feienc c ae(-s):

1. NEI 99-01 Rev 5, Tables 5-F-I and 5-F-3
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FU1

INITIATING CONDITON" :• •-,-•`‹ON. 7,,

Any loss or any potential loss of containment.

Operating Mode Applcbliyo

1,2,3,4

:EALs:- - -

Refer to fission product barrier loss and potential loss threshold values to determine
barrier status.

Generic

Fuel cladding, RCS and containment comprise the fission product barriers.

Unlike the Fuel cladding and RCS barriers, the loss of either of which results in an
ALERT under FAI, loss of the containment barrier in and of itself does not result in the
relocation of radioactive materials or the potential for degradation of core cooling
capability. However, loss or potential loss of the containment barrier in combination with
the loss or potential loss of either the fuel cladding or RCS barrier results in declaration
of a SITE AREA EMERGENCY under FSI.

Site Specific

None

BasiS Reference(s):.___ -. *..

1. NEI 99-01 Rev 5, Tables 5-F-1 and 5-F-3
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Critical Safety Function Status FC1

1. Core Cooling - Red entry conditions met.

Potentlal Loss:: 7

1. Core Cooling - Orange entry conditions met.

OR

2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.

Generic

Loss Threshold #1

Core Cooling - Red indicates significant superheating and core uncovery and is
considered to indicate loss of the Fuel Clad Barrier.

Potential Loss Threshold #1

Core Cooling - Orange indicates subcooling has been lost and that some clad damage
may occur.

Potential Loss Threshold #2

Heat Sink - Red when heat sink is required indicates the ultimate heat sink function is
under extreme challenge.

Site Specific

Potential Loss Threshold #2

The condition "Heat Sink is required" was added to preclude over-classification for
conditions in which RCS pressure is less than steam generator pressure or Heat Sink-
Red path entry was created by intentional operator action directed by the EMERGENCY
OPERATNG PROCEDURE.

B~asilsRefereLnces:__--. fi .

1. NEI 99-01 Rev 5, Table 5-F-3

2. FR-H.1, Loss of Heat Sink
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EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Radiation Monitoring FC2

1.
Containment Radiation Monitor (2RMR-RQ206 or 207) > FC2 Line on Graph F-1.

U2 FC2 Loss (CRM Reading for 1% Clad Damage)

V
kv

1 E+3

I E+2

1 E+1

.......................................................... ... ............ ............................ ................................. ................................... .....................

4

j.._ . , , , 4-4-4-4-4-4-4 1 4 -; 4-4-4-4-4-4-4-4 --- 4-4 --- 4-4 1 1 1 1 1 1

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Post LOCA Time (Hours)

;Potential •Loss: - . .--..... .. ... -----....

None

Basis:
Generic

The site specific reading is a value which indicates the release of reactor coolant, with
elevated activity indicative of fuel damage, into the containment.

The reading should be calculated assuming the instantaneous release and dispersal of
the reactor coolant noble gas and iodine inventory associated with a concentration of
300 j0Ci/gm dose equivalent 1-131 into the containment atmosphere.

Reactor coolant concentrations of this magnitude are several times larger than the
maximum concentrations (including iodine spiking) allowed within technical
specificat!ons and are therefore indicative of fuel damage.

This value is higher than that specified for RC2(L)I. Thus, this threshold indicates a loss
of both the Fuel Clad barrier and RCS barrier that appropriately escalates the
EMERGENCY CLASSIFICATION LEVEL to a SITE AREA EMERGENCY.

There is no potential loss threshold associated with this item.
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EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

FC2 (continued)

Site Specific

An RCS activity of 300 lCi/gm dose equivalent 1-131 is equivalent to 1% fuel clad gap
damage per ERS-SMM-1 1-002, REV 0.

The containment radiation monitor readings specified in Graph F-1 were derived using
1 % clad damage. The CRM values for the 0 to 1 hour period are set at the 1 hour value
for ease of use.

FC2: CRM Readings (R/Hr)
• :Hrs ý 2RMR-RQ206 or,2070•

0 7.1E+02
1 7.1E+02
2 4.9E+02
3 3.8E+02
4 3.2E+02
5 2.7E+02
6 2.4E+02
7 2.2E+02
8 2.OE+02

12 1.5E+02
16 1.2E+02
20 1.1E+02
24 9.5E+01
28 8.6E+01
32 8.OE+01
36 7.4E+01
40 7.OE+01
44 6.6E+01
48 j 6.3E+01

Bass Reference ." 9 1 R 5,
1. NEI 99-01 Rev 5, Table 5-F-3

2. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Core Temperature

bL6ss, ..:

1. Three max core exit thermocouples > 12000 F.

FC3

Pot-enllalLoss:___
1. Three max core exit thermocouples > 7290 F.

Generic

Loss Threshold #1

The site specific reading should correspond to significant superheating of the coolant.

This value typically corresponds to the core exit temperature reading that indicates core
cooling - Red, which is usually about 12000 F.

Potential Loss Threshold #1

The site specific reading should correspond to loss of subcooling.

This value typically corresponds to the core exit temperature reading that indicates core
cooling 'Orange, which is usually about 7000 to 9000 F.

Site Specific

Potential Loss Threshold #1

The value of 7290 F was established from 2OM-53A.1 .F-0.2 as equivalent to Orange
Path in the Core Cooling Critical Safety Function Status Tree per FR-C.1 and FR-C.2.

1. NEI 99-01 Rev 5, Table 5-F-3

2. 20M-53A.1.F-0.2 (ISS1C), Core Cooling Status Trees, Rev 1

3. FR-C.1, Inadequate Core Cooling

4. FR-C.2, Degraded Core Cooling
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RCS Level FC4

None

1. RCS level < Table F-1.

Table F-I: RVLIS Thresholds
RVLIS RCPs Indication

Full Range 0 40%

1 25%

Dynamic Range 2 33%

3 60%

Generic

There is no loss threshold associated with this item.

The site specific value for the potential loss threshold corresponds to the top of the
active fuel.

For sites using CSFSTs, the potential loss threshold is defined by the Core Cooling -
Orange path. The site specific value in this threshold should be consistent with the
CSFST value.

Site Specific

Beaver Valley used CSFSTs.
Basis Reference~s):

1. NEI 99-01 Rev 5, Table 5-F-3

2. 20M-53A.1.F-0.2 (ISSlC), Core Cooling Status Trees, Rev 1

3. FR-C.2, Degraded Core Cooling
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RCS Activity FC7

1. Coolant activity > 300 piCi/gm dose equivalent 1-131.

Potenti1al Loss,:,-
None

Basi.s".: ------

Generic

The site specific value corresponds to 300 .tCi/gm 1-131 equivalent. Assessment by the
EAL Task Force indicates that this amount of coolant activity is well above that
expected for iodine spikes and corresponds to less than 5% fuel clad damage. This
amount of radioactivity indicates significant clad damage and thus the fuel clad barrier is
considered lost.

The results of the sample analysis are expressed as [tCi/gm 1-131 equivalent.

There is no potential loss threshold associated with this item.

Site Specific

An RCS activity of >300 piCi/gm is above the technical specification limits of 0.35
[tCi/gm DEl-1 31 for steady state and 21 [tCi/gm DEl-1 31 for iodine spiking.

An RCS activity of 300 ptCi/gm dose equivalent 1-131 is equivalent to 1 % fuel clad gap
damage per ERS-SMM-1 1-002, REV 0.

iBasis Reference(s): ....

1. NEI 99-01 Rev 5, Table 5-F-3

2. BVPS-1&2 Technical Specification 3.4.16, RCS Specific Activity

3. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

EMERGENCY DIRECTOR Judgment FC10
Loss:
1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates loss

of the fuel clad barrier.

Potential Loss:____

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates
potential loss of the fuel clad barrier.

,Basis: - ---....- ,~ -.

Generic

These thresholds address any other factors that are to be used by the EMERGENCY
DIRECTOR in determining whether the fuel clad barrier is lost or potentially lost. In
addition, the inability to monitor the barrier should also be incorporated in this EAL as a
factor in EMERGENCY DIRECTOR judgment that the barrier may be considered lost or
potentially lost.

Site Specific

None

'Basis Reference(s): : - - - . .... .... , ..• . . ..

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Pri
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Critical Safety Function Status

N one i .. .. •... .. , .. ..
None

eparedness Plan

RC1
.. .... . IA

IPotential Loss: - .

1. RCS Integrity - Red entry conditions met.

OR

2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.

.-.--......----.---.-.~1

Generic

There is no loss threshold associated with this item.

Potential Loss Threshold #1

RCS Integrity - Red indicates an extreme challenge to the safety function derived from
appropriate instrument readings.

Potential Loss Threshold #2

Heat Sink - Red when heat sink is required indicates the ultimate heat sink function is
under extreme challenge.

Site Specific

Potential Loss Threshold #2

The conditional statement was included to allow for the use of available cooling
methods within the EOP when determining that the heat sink function was lost or
severely degraded when needed. The heat sink function is not considered lost until the
EOP methods for temperature control are shown to be unsuccessful.

The condition "Heat Sink is required" was added to preclude over-classification for
conditions in which RCS pressure is less than steam generator pressure or Heat Sink-
Red path entry was created by intentional operator action directed by the EMERGENCY
OPERATING PROCEDURE.

tBasis Reference(s): --- ... ....... .. .--..-....

1. NEI 99-01 Rev 5, Table 5-F-3

2. FR-P.1, Pressurized Thermal Shock

3. FR-H.1, Loss of Heat Sink
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Radiation Monitoring RC2

1. Containment Radiation Monitor (2RMR-RQ206 or 207) > 1.1 E+01 R/hr (RC2
Line on Graph F-I).

None

basi4 s:'. - _

Generic

The site specific reading is a value which indicates the release of reactor coolant to the
containment.

The reading should be calculated assuming the instantaneous release and dispersal of
the reactor coolant noble gas and iodine inventory associated with normal operating
concentrations (i.e., within technical specifications) into the containment atmosphere.

This reading will be less than that specified for FC2(L)1. Thus, this threshold would be
indicative of a RCS leak only.

There is no potential loss threshold associated with this item.

Site Specific

Technical Specification Basis 3.4.16 analyses are for two cases of RCS activity. The
RC2 threshold value is based on the higher RCS TS activity of 21 pCi/gm dose
equivalent 1-131 to provide an on scale containment radiation monitor reading. A
containment monitor reading less that the threshold value would relate to normal RCS
(no core damage) activity within technical specifications.

•BasisReference(s): ____ ••

1. NEI 99-01 Rev 5, Table 5-F-3

2. BVPS-1&2 Technical Specification 3.4.16, RCS Specific Activity

3. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RCS Leak Rate RC5

1. RCS leak rate greater than available makeup capacity as indicated by RCS
subcooling < 190 normal containment or < 460 adverse containment.

1. UNISOLABLE RCS leak exceeding the capacity of one charging pump (130
gpm) in the normal charging mode.

FEasis: _-...

Generic

Loss Threshold #1

This threshold addresses conditions where leakage from the RCS is greater than
available inventory control capacity such that a loss of subcooling has occurred. The
loss of subcooling is the fundamental indication that the inventory control systems are
inadequate in maintaining RCS pressure and inventory against the mass loss through
the leak.

Potential Loss Threshold #1

This threshold is based on the apparent inability to maintain normal liquid inventory
within the Reactor Coolant System (RCS) by normal operation of the Chemical and
Volume Control System which is considered to be the flow rate equivalent to one
charging/makeup pump discharging to the charging header. Isolating letdown is a
standard .abnormal operating procedure action and may prevent unnecessary
classifications when a non-RCS leakage path such as a CVCS leak exists. The intent of
this condition is met if attempts to isolate Letdown are NOT successful. Additional
charging/makeup pumps being required is indicative of a substantial RCS leak.

Site Specific

Loss Threshold #1

RCS subcooling is determined by evaluation of the saturation temperature that
corresponds to the indicated reactor coolant system pressure minus the average reactor
coolant loop hot leg temperature or average in-core thermocouple.

PotentialLoss Threshold #1

This threshold is based on the capacity of a single charging pump flow of 130 GPM per
UFSAR 9.3.4.3.8.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

RC5 (continued)

[BaSis R=eference(s): ..

1. NEI 99-01 Rev 5, Table 5-F-3

2. U2 UFSAR 9.3.4.3.8, Abnormal Operation, Rev 19

3. 20M-53A.1.A-5.1, OF Subcooling Based on Core Exit TCs, Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

SG Tube Leakage / Rupture RC6
ILoss: "7 ____

1. RUPTURED SG results in an SI actuation.

Potential Loss:

None

'basis:-............

Generic

This threshold addresses the full spectrum of steam generator (SG) tube rupture events
in conjunction with containment barrier loss thresholds. It addresses RUPTURED SG(s)
for which the leakage is large enough to cause actuation of ECCS (SI). This is
consistent to the RCS leak rate barrier potential loss threshold.

For plants that have implemented Westinghouse Owners Group emergency response
guidelines, this condition is described by "entry into E-3 required by EOPs".
By itself, this threshold will result in the declaration of an ALERT. However, if the SG is
also FAULTED (i.e., two barriers failed), the declaration escalates to a SITE AREA
EMERGENCY per Containment barrier Loss thresholds.

There is no potential loss threshold associated with this item.

Site Specific

None

aisisRefoeýrenep)ip : -- - -

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

EMERGENCY DIRECTOR Judgment RC10

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates loss
of the RCS barrier.

Potntil Lss: ._

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates
potential loss of the RCS barrier.

B6asis:- -7

Generic

These thresholds address any other factors that are to be used by the EMERGENCY
DIRECTOR in determining whether the RCS Barrier is lost or potentially lost. In
addition, the inability to monitor the barrier should also be incorporated in this EAL as a
factor in EMERGENCY DIRECTOR judgment that the barrier may be considered lost or
potentially lost.

Site Specific

None

iBas Reference(s):

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Critical Safety Function Status

Loss;

None

P0-otential Loss:

1. Containment - Red entry conditions met.

CT1

Basis:

Generic

There is no loss threshold associated with this item.

Potential Loss

7]

Red path indicates an extreme challenge to the safety function derived from appropriate
instrument readings and/or sampling results, and thus represents a potential loss of
containment.

Conditions leading to a containment Red path result from RCS barrier and/or fuel clad
barrier loss. Thus, this threshold is primarily a discriminator between SITE AREA
EMERGENCY and GENERAL EMERGENCY representing a potential loss of the third
barrier.

Site Specific

None

BsisReference(s):
1. NEI 99-01 Rev 5, Table 5-F-3

2. FR-Z.1, High Containment Pressure

I - - , .. , - -- i
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Section 4 Emergency Pr
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Radiation Monitoring

Loss:

None

eparedness Plan

CT2

1. Containment Radiation Monitor (2RMR-RQ206 or 207) > CT2 Line on Graph F-1.

U2 CT2 Potential Loss (CRM Reading for 20% Clad Damage)

1 E+4

o E+3

................... I ....................... ........... -- 11
................ .... ..... .......... ..-
............. .............. ......................
........................ .. .......................

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Post LOCA Time (Hours)

Basis:

Generic

There is no loss threshold associated with this item.

The site specific reading is a value which indicates significant fuel damage well in
excess of the thresholds associated with both loss of fuel clad and loss of RCS barriers.
As stated in Section 3.8 of NEI 99-01 Rev 5, a major release of radioactivity requiring
OFFSITE PROTECTIVE ACTIONS from core damage is not possible unless a major
failure of fuel cladding allows radioactive material to be released from the core into the
reactor coolant.

Regardless of whether containment is challenged, this amount of activity in
containment, if released, could have such severe consequences that it is prudent to
treat this as a potential loss of containment, such that a GENERAL EMERGENCY
declaration is warranted.

NUREG-1 228, "Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents," indicates that such conditions do not exist when the amount of
clad damage is less than 20%.
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT2 (continued)
Site Specific

The containment radiation monitor readings specified in Graph F-1 were derived using
20% clad damage. The CRM values for the 0 to 1 hour period are set at the 1 hour
value for ease of use.

CT2: CRM Readings (RIHr)
Hrs 2RMR-RQ206 or 207

0 1.4E+04
1 1.4E+04
2 9.6E+03
3 7.5E+03
4 6.2E+03
5 5.4E+03
6 4.7E+03
7 4.3E+03
8 3.9E+03

12 3.OE+03
16 2.4E+03
20 2.1E+03
24 1.9E+03
28 1.7E+03
32 1.6E+03
36 1.5E+03
40 1.4E+03
44 1.3E+03
48 1.2E+03

Basis~eeec~) ~-

1. NEI 99-01 Rev 5, Table 5-F-3

2. ERS-SMM-1 1-002, Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss), Rev 0

3. 20M-53E.1.CA-3, Rev 3

4. 20M-1.2.B, Rev 21

5. U2 UFSAR, Section 6.2.1.1.1, [Containment Functional Design] Design Bases,
and Table 6.2.3, Containment Design Evaluation Parameters
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Core Temperature CT3

None

P tntial oss: .. . .. - . .

1. a. Three max core exit thermocouples > 20000 F.

AND

b. Restoration procedures not effective within 15 minutes.

OR

2. a. Three max core exit thermocouples > 12000 F.

AND

b. RVLIS Full Range < 40% with no RCPs running.

AND

c. Restoration procedures not effective within 15 minutes.

Generic

There is no loss threshold associated with this item.

The conditions in these thresholds represent an IMMINENT core melt sequence which,
if not corrected, could lead to vessel failure and an increased potential for containment
failure. In conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and
RCS barrier columns, this threshold would result in the declaration of a GENERAL
EMERGENCY - loss of two barriers and the potential loss of a third. If the function
restoration procedures are ineffective, there is no "success" path.

The function restoration procedures are those EMERGENCY OPERATING
PROCEDURES that address the recovery of the core cooling critical safety functions.
The procedure is considered effective if the temperature is decreasing or if the vessel
water level is increasing.

Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration
procedures can arrest core degradation within the reactor vessel in a significant fraction
of the core damage scenarios, and that the likelihood of containment failure is very
small in these events. Given this, it is appropriate to provide a reasonable period to
allow function restoration procedures to arrest the core melt sequence.

Whether or not the procedures will be effective should be apparent within 15 minutes.
The EMERGENCY DIRECTOR should make the declaration as soon as it is determined
that the procedures have been, or will be ineffective.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT3 (continued)
Site Specific

Potential Loss Threshold #1

WCAP-1 4696-A Table 1 provides 24000 F as where a very rapid release of volatile
fission products from fuel pellets occurs (departure from failure of fuel rod cladding) and
Table 2 establishes core outlet temperatures of > 20000 F as indication of core melt.

The Equipment Qualification Data Package for the Incore Thermocouple provides an
extreme qualification of 2200 degrees F, indicating that permanent instrument failure
(due to thermocouple materials melting, and potential formation of new junctions) may
occur shortly after this EAL threshold value is reached.

Potential Loss Threshold #2

WCAP-1 4696-A states, "Analyses performed for the WOG ERGs for indication of
inadequate core cooling concluded that the temperature indicated by the core exit
thermocouples, especially during transient heatup conditions, is always several hundred
degrees lower than the fuel rod cladding temperatures. Thus, an indicated temperature
of 1200°F can be translated to a peak cladding temperature on the order of 1400'F.'"

The RCS level is the lowest accurate RVLIS reading and corresponds to a Core Cooling
CSF Red PATH terminus. This combined with a RCS superheating as indicated by CET
temperature > 12000 F is the site specific indication indicative of RCS level at the top of
active fuel.

1. NEI 99-01 Rev 5, Table 5-F-3

2. WCAP-14696-A, Westinghouse Owners Group Core Damage Assessment
Guidance

3. BVPS-2 Vendor Document 2220.100-001-082, Equipment Qualification Data
Package, Incore Thermocouple, Rev A
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

SG Tube Leakage I Rupture CT6
Loss:__ __ 7
Note: A prolonged release is greater than 4 hours.

1. RUPTURED SG is also FAULTED outside of containment.

OR

2. a. Primary-to-Secondary leak rate > 10 gpm.

AND

b. UNISOLABLE prolonged steam release from affected SG to the
environment.

SPotentiali Loss: .. ... ... ... ..

None

Generic

The loss threshold recognizes that SG tube leakage can represent a bypass of the
Containment Barrier as well as a loss of the RCS Barrier.

Users should realize that the two loss thresholds could be considered redundant. This
was recognized during the development process. The inclusion of a threshold that uses
emergency procedure commonly used terms like "RUPTURED and FAULTED" adds to
the ease of the classification process and has been included based on this human
factor concern.

This threshold results in an UNUSUAL EVENT for smaller breaks that: 1) do not exceed
the normal charging capacity threshold in RCS leak rate barrier potential loss threshold,
or 2) do not result in ECCS actuation in the RCS SG tube rupture barrier loss threshold.
For larger breaks, RCS barrier threshold criteria would result in an ALERT. For SG tube
ruptures which may involve multiple steam generators or UNISOLABLE secondary line
breaks, this threshold would exist in conjunction with RCS barrier thresholds and would
result in a SITE AREA EMERGENCY. Escalation to GENERAL EMERGENCY would
be based on "Potential Loss" of the Fuel Clad Barrier

Loss Threshold #1

This threshold addresses the condition in which a RUPTURED steam generator is also
FAULTED. This condition represents a bypass of the RCS and containment barriers
and is a subset of the second threshold. In conjunction with RCS leak rate barrier loss
threshold, this would always result in the declaration of a SITE AREA EMERGENCY.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT6 (continued)
Loss Threshold #2

This threshold addresses SG tube leaks that exceed 10 gpm in conjunction with an
UNISOLABLE release path to the environment from the affected steam generator. The
threshold for establishing the UNISOLABLE secondary side release is intended to be a
prolonged release of radioactivity from the RUPTURED steam generator directly to the
environment. This could be expected to occur when the main condenser is unavailable
to accept the contaminated steam (i.e., SG tube rupture with concurrent loss of
OFFSITE power and the RUPTURED steam generator is required for plant cooldown or
a stuck open relief valve). If the main condenser is available, there may be releases via
air ejectors, gland seal exhausters, and other similar controlled, and often monitored,
pathways. These pathways do not meet the intent of an UNISOLABLE release path to
the environment. These minor releases are assessed using Abnormal Rad Levels /
Radiological Effluent ICs.

Site Specific

The threshold for establishing the UNISOLABLE secondary side release is intended to
be a prolonged release of radioactivity from the RUPTURED steam generator directly to
the environment. This could be expected to occur when the main condenser is
unavailable to accept the contaminated steam (i.e., SG tube rupture with concurrent
loss of OFFSITE power and the RUPTURED steam generator is required for plant
cooldown or a stuck open relief valve). A prolonged release is greater than 4 hours.
The 4 hour duration is the minimum time to cool down to Mode 5, at 100 degrees/hr, per
Technical Specification cooldown limits.

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Pressure CT8
Loss:

1. A containment pressure rise followed by a rapid UNPLANNED drop in
containment pressure.

OR

2. Containment pressure or sump level response not consistent with LOCA
conditions.

ýPotenti~al Loss:

1. Containment pressure > 45 psig and rising.

OR

2. Containment hydrogen > 4%.

OR

3. a. Containment pressure > 11 psig.

AND

b. Less than one full train of depressurization equipment operating.

Basis:~

Generic

Loss Thresholds #1 and #2

Rapid UNPLANNED loss of pressure (i.e., not attributable to containment spray or
condensation effects) following an initial pressure increase from a primary or secondary
high energy line break indicates a loss of containment integrity. Containment pressure
and sump levels should increase as a result of mass and energy release into
containment from a LOCA. Thus, sump level or pressure not increasing indicates
containment bypass and a loss of containment integrity.

This indicator relies on operator recognition of an UNPLANNED response for the
condition and therefore does not have a specific value associated with it. The
UNPLANNED response is important because it is the indicator for a containment
bypass condition.

Potential Loss Threshold #1

The site specific pressure is based on the containment design pressure.

Potential Loss Threshold #2

Existence of an explosive mixture means a hydrogen and oxygen concentration of at
least the lower deflagration limit curve exists. The indications of potential loss under this
EAL corresponds to some of those leading to the Red path in potential loss threshold
CTI.1 and may be declared by those sites using CSFSTs.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

CT8 (continued)
Potential Loss Threshold #3

This threshold represents a potential loss of containment in that the containment heat
removal/depressurization system (e.g., containment sprays, ice condenser fans, etc.,
but not including containment venting strategies) are either lost or performing in a
degraded manner, as indicated by containment pressure greater than the setpoint at
which the equipment was supposed to have actuated.

Site Specific

Potential Loss Threshold #1
This threshold is the containment design pressure of 45 psig and is above the value
projected from the design basis loss of coolant accident. The calculated peak
containment internal pressure for the design basis loss of coolant accident is contained
in the technical specifications.

Potential Loss Threshold #3

Each unit has a containment pressure quench spray system with two 100% capacity
trains. These pumps take suction from the RWST and discharge to the spray header.
The quench spray system starts on a CIB at the start of a LOCA accident.

The recirculation spray system has four 50% capacity subsystems that consist of a
pump and a cooler. The recirculation spray pump takes suction from the containment
sump and discharges through a cooler to the spray header. The recirculation spray
system does not start during a LOCA until there is low level in the RWST to verify the
sump has adequate water inventory. When the RWST level goes very low the quench
spray pumps are secured.

A very short period of time could exist where the quench spray system and the
recirculation spray system pumps could both be running. Normally it is either the
quench spray or the recirculation spray running.

One train of QS System and one train of RS System comprise one full train of
depressurization equipment as designed.

1. NEI 99-01 Rev 5, Table 5-F-3

2. NEI 99-01 Rev 5, FAQ# 10

3. U2 UFSAR, 6.2 Containment Systems, 6.2.2.2 System Design, Rev 19

4. FR-Z.1, High Containment Pressure

5. BVPS-1&2 Technical Specification 5.5.12.b, Containment Leakage Rate Testing
Program
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

Containment Isolation Failure CT9
Loss: _

Note: Direct pathways include filtered pathways (e.g., SLCRS).

1. a. Failure of ALL valves in any one line to close.

AND

b. Direct downstream pathway to the environment exists after containment
isolation signal.

L'otdihtic11 Loss: _ _ _-..-.. -- -- -- ---- ,

None

Bais: - . . . . . . . . .

Generic

This threshold addresses incomplete containment isolation that allows direct release to
the environment.

The use of the modifier "direct" in defining the release path discriminates against
release paths through interfacing liquid systems. The existence of an in-line charcoal
filter does not make a release path indirect since the filter is not effective at removing
fission product noble gases. Typical filters have an efficiency of 95-99% removal of
iodine. Given the magnitude of the core inventory of iodine, significant releases could
still occur. In addition, since the fission product release would be driven by boiling in the
reactor vessel, the high humidity in the release stream can be expected to render the
filters ineffective in a short period.

There is no Potential Loss threshold associated with this item.

Site Specific

None

B..asis Ref.rence(s): . . ..

1. NEI 99-01 Rev 5, Table 5-F-4
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
FISSION PRODUCT BARRIER DEGRADATION

EMERGENCY DIRECTOR Judgment CT10
!L o ss:, _______ ____________ ____________.. . . ___ ,_____.. ... _____..... .___

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates loss
of the containment barrier.

,Potential Loss:,• __ _ _ ___.. _ _

1. Any condition in the opinion of the EMERGENCY DIRECTOR that indicates
potential loss of the containment barrier.

Generic

These thresholds address any other factors that are to be used by the EMERGENCY
DIRECTOR in determining whether the Containment Barrier is lost or potentially lost. In
addition, the inability to monitor the barrier should also be incorporated in this threshold
as a factor in EMERGENCY DIRECTOR judgment that the barrier may be considered
lost or potentially lost.

The Containment Barrier should not be declared lost or potentially lost based on
exceeding Technical Specification action statement criteria, unless there is an event in
progress requiring mitigation by the Containment Barrier. When no event is in progress
(loss or potential loss of either fuel clad and/or RCS) the Containment Barrier status is
addressed by technical specifications.

Site Specific

None

1.asNIs RefeRence(s): 5

1. NEI 99-01 Rev 5, Table 5-F-3
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

RGI
ff';iUNAITI-iG -CON-D'I-TIOJN-:_

OFFSITE dose resulting from an actual or IMMINENT release of gaseous radioactivity
greater than 1000 mRem TEDE or 5000 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

LOperat' nM ode Applicability . ....... ...

1,2, 3, 4, 5, 6, D

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
will likely exceed the applicable time.

* If dose assessment results are available, declaration should be based on dose
assessment instead of radiation monitor values. Do not delay declaration awaiting
dose assessment results.

1. The following gaseous effluent monitor greater than the reading shown for 15
minutes or longer:

* SLCRS Vent (2HVS-RQ109E) .............................................. 1.95E+07 pCi/sec

OR

2. Dose assessment using actual meteorology indicates doses at or beyond the site
boundary of EITHER of the following:

* > 1000 mRem TEDE.

* > 5000 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:

• Gamma (closed window) dose rate > 1000 mR/hr for 60 minutes or longer.

" Air sample analysis > 5000 mRem CDE Child Thyroid for one hour of
inhalation.

!Basis: . ...-.- .. -

Generic

This IC addresses radioactivity releases that result in doses at or beyond the site
boundary that exceed the EPA PROTECTIVE ACTION GUIDES (PAGs). Public
PROTECTIVE ACTIONS will be necessary. Releases of this magnitude are associated
with the failure of plant systems needed for the protection of the public and likely involve
fuel damage.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

RGI (continued)

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent
(EDE) and the committed effective dose equivalent (CEDE), or as the thyroid committed
dose equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total
effective dose equivalent (TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of
EDE and CEDE...."

The TEDE dose is set at the EPA PAG, while the 5000 mRem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

EAL #1

The site specific monitor list in EAL #1 should include effluent monitors on all potential
release pathways.

The monitor reading EALs should be determined using a dose assessment method that
back calculates from the dose values specified in the IC. Since doses are generally not
monitored in real-time, it is suggested that a release duration of one hour be assumed,
and that the EALs be based on a site boundary (or beyond) dose of 1000 mRem whole
body or 5000 mRem thyroid in one hour, whichever is more limiting (as was done for
EALs #2 and #3). If individual site analyses indicate a longer or shorter duration for the
period in which the substantial portion of the activity is released, the longer duration
should be used.

The meteorology used should be the same as those used for determining RU1 and RAI
monitor reading EALs. The same source term (noble gases, particulates, and halogens)
may also be used as long as it maintains a realistic and near linear escalation between
the EALs for the four classifications. If proper escalations do not result from the use of
the same source term, if the calculated values are unrealistically high, or if correlation
between the values and dose assessment values does not exist, then consider using an
accident source term for RS1 and RG1 calculations.

Since dose assessment is based on actual meteorology, whereas the monitor reading
EAL is not, the results from these assessments may indicate that the classification is not
warranted, or may indicate that a higher classification is warranted. For this reason,
EMERGENCY IMPLEMENTING PROCEDURES should call for the timely performance
of dose assessments using actual meteorology and release information. If the results of
these dose assessments are available when the classification is made (e.g., initiated at
a lower classification level), the dose assessment results override the monitor reading
EAL.
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RG1 (continued)
Site Specific

EAL thresholds reflect state guidance to utilities within their jurisdiction to evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG rather than
an EPA-400 CDE Thyroid PAG.

EAL #1

The monitor values are based on reaching the limiting PAG at site boundary under the
prescribed accident, release, and meteorological conditions. The accident damage
nuclide mix is based on a DBA LOCA yield limited to a fuel gap activity release.
Complete assumptions and inputs are documented in calculation ERS-MPD-93-008.

Ventilation Vent (2HVS-RQ1 01 B) monitor would be "off-scale" at this release level
(maximum indication is 3.72E-01 pCi/cc) if the effluent flowpath was not isolated or
aligned to the SLCRS vent. Since this value is only approximately 2x the SITE AREA
EMERGENCY level vs. the 1Ox called for in the technical bases it is not used as a
threshold value for the GENERAL EMERGENCY level.

1. NEI 99-01 REV 5, AG1

2. 1/2-ODC-2.02, ODCM: Gaseous Effluents

3. ERS-MPD-93-008, BVPS - U2 Gaseous Radioactivity Monitor Emergency Action
Levels, Rev 7
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RS1
INIIATIN cO-N-D ITIO N: ,; .... ..... . ....I-•i'•;

OFFSITE dose resulting from an actual or IMMINENT release of gaseous radioactivity
greater than 100 mRem TEDE or 500 mRem CDE Child Thyroid for the actual or
projected duration of the release using actual meteorology.

Operating Mode Applicability. . ..

1,2,3, 4,5,6, D

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
will likely exceed the applicable time.

• If dose assessment results are available, declaration should be based on dose
assessment instead of radiation monitor values. Do not delay declaration awaiting
dose assessment results.

1. ANY of the following gaseous effluent monitors greater than the reading shown
for 15 minutes or longer:

* SLCRS Vent (2HVS-RQ109E) .............................................. 1.95E+06 pCi/sec

* Ventilation Vent (2HVS-RQ101B) ........................................... 1.67E-01 pCi/cc

OR

2. Dose assessment using actual meteorology indicates doses at or beyond the site
boundary of EITHER of the following:

* > 100 mRem TEDE.

> > 500 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:

" Gamma (closed window) dose rate> 100 mR/hr for 60 minutes or longer.

" Air sample analysis > 500 mRem CDE Child Thyroid for one hour of
inhalation.
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RS1 (continued)

Generic

This IC addresses radioactivity releases that result in doses at or beyond the site
boundary that exceed 10% of the EPA PROTECTIVE ACTION GUIDES (PAGs).
Releases of this magnitude are associated with the failure of plant systems needed for
the protection of the public.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent
(EDE) and the committed effective dose equivalent (CEDE), or as the thyroid committed
dose equivalent (CDE). For the purpose of these IC/EALs, the dose quantity total
effective dose equivalent (TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of
EDE and CEDE...."

The TEDE dose is set at 10% of the EPA PAG, while the 500 mRem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

EAL #1

The site specific monitor list in EAL #1 should include effluent monitors on all potential
release pathways.

The monitor reading EALs should be determined using a dose assessment method that
back calculates from the dose values specified in the IC. Since doses are generally not
monitored in real-time, it is suggested that a release duration of one hour be assumed,
and that the EALs be based on a site boundary (or beyond) dose of 100 mRem whole
body or 500 mRem thyroid in one hour, whichever is more limiting (as was done for
EALs #2 and #3). If individual site analyses indicate a longer or shorter duration for the
period in which the substantial portion of the activity is released, the longer duration
should be used.

The meteorology used should be the same as those used for determining RU1 and RA1
monitor reading EALs. The same source term (noble gases, particulates, and halogens)
may also be used as long as it maintains a realistic and near linear escalation between
the EALs for the four classifications. If proper escalations do not result from the use of
the same source term, if the calculated values are unrealistically high, or if correlation
between the values and dose assessment values does not exist, then consider using an
accident source term for RS1 and RG1 calculations.

Since dose assessment is based on actual meteorology, whereas the monitor reading
EAL is not, the results from these assessments may indicate that the classification is not
warranted, or may indicate that a higher classification is warranted. For this reason,
EMERGENCY IMPLEMENTING PROCEDURES should call for the timely performance
of dose assessments using actual meteorology and release information. If the results of
these dose assessments are available when the classification is made (e.g., initiated at
a lower ECL), the dose assessment results override the monitor reading EAL.
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RS1 (continued)
Site Specific

EAL thresholds reflect state guidance to utilities within their jurisdiction to evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG rather than
an EPA-400 CDE Thyroid PAG.

EAL #1

The monitor values are based on reaching 1/10 the limiting PAG at site boundary under
the prescribed accident, release, and meteorological conditions. The accident damage
nuclide mix is based on a DBA LOCA yield limited to a fuel gap activity release.
Complete assumptions and inputs are documented in calculation ERS-MPD-93-008.

[BasisReference(s)- ... .. .

1. NEI 99-01 Rev 5, AS1

2. NEI 99-01 Rev 5, FAQ# 9

3. 1/2-ODC-2.02, ODCM: Gaseous Effluents

4. ERS-MPD-93-008, BVPS - U2 Gaseous Radioactivity Monitor Emergency Action
Levels, Rev 7
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RA1
INTIATG COd 1bI TIO -0N:

Any release of gaseous or liquid radioactivity to the environment greater than 200 times
the ODCM limit for 15 minutes or longer.

Operating~~ Mod Apialty:

1, 2, 3, 4, 5, 6, D

Note:

The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the release
duration has exceeded, or will likely exceed, the applicable time. In the absence of
data to the contrary, assume that the release duration has exceeded the applicable
time if an ongoing release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading shown
for 15 minutes or longer:

* SLCRS Vent (2HVS-RQ109E) .............................................. 5.88E+05 pCi/sec

* Ventilation Vent (2HVS-RQ101B) ........................................... 6.02E-02 pCi/cc

OR

2. Liquid Waste Effluent Monitor (2SGC-RQ1 00) > 200 times the High
alarm setpoint, not to exceed 4.5E-02 pCi/cc, established by a current
radioactivity discharge permit for 15 minutes or longer.

OR

3. Confirmed sample analysis for gaseous or liquid releases > 200 times the
ODCM limit for 15 minutes or longer.

4-222 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

RA1 (continued)

Generic

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed,
but should declare the event as soon as it is determined that the condition will likely
exceed the applicable time.

This IC addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to
prevent unintentional releases, or control and monitor intentional releases. These
controls are located in the Offsite Dose Calculation Manual (ODCM). The occurrence of
extended, uncontrolled radioactive releases to the environment is indicative of a
degradation in these features and/or controls.

The ODCM multiples are specified in RU1 and RA1 only to distinguish between non-
emergency conditions, and from each other. While these multiples obviously correspond
to an OFFSITE dose or dose rate, the emphasis in classifying these events is the
degradation in the level of safety of the plant, not the magnitude of the associated dose
or dose rate.

Releases should not be prorated or averaged. For example, a release exceeding 600x
ODCM for 5 minutes does not meet the threshold.

This EAL includes any release for which a radioactivity Discharge permit was not
prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit.

EAL #1

This EAL is intended for sites that have established effluent monitoring on non-routine
release pathways for which a discharge permit would not normally be prepared.

EAL #2

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings to exceed the threshold identified in the IC established by the
radioactivity discharge permit. This value may be associated with a planned batch
release, or a continuous release path.

In either case, the value is established by the ODCM to warn of a release that is not in
compliance. Indexing the EAL to the ODCM setpoints in this manner insures that the
EAL will never be less than the setpoint established by a specific discharge permit.
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RA1 (continued)
EAL #3

This EAL addresses uncontrolled releases that are detected by sample analyses,
particularly on unmonitored pathways, e.g., spills of radioactive liquids into storm drains,
heat exchanger leakage in river water systems, etc.

Site Specific

An elevated effluent monitor reading where the downstream effluent flow path isolated
is not considered a VALID reading.

EAL #1

The gaseous effluent value of 200 times the ODCM setpoint was determined using
formulas, isotopic dose conversion factors and meteorology data as specified in the
ODCM based on a normal operating isotopic mixture (no clad damage condition).
Assumptions and calculation inputs are provided in ERS-HHM-87-014.

EAL #2

The effluent monitors listed are those normally used for planned discharges. If a
discharge is performed using a different flowpath or effluent monitor (e.g., a portable or
temporary effluent monitor), then the declaration criteria will be based on the monitor
specified in the discharge permit.

The threshold of > 200 times the ODCM limit is calculated by the discharge procedure
and is within the monitoring range capability of Component Cooling Service Water
Liquid (2SWS-RQ1 01) and Component Cooling Water Heat Exchanger (2SWS-RQ1 02).
Liquid Waste Effluent Monitor (2SGC-RQ100) is limited to a maximum value of 80% top
of scale (top of scale is 5.6E-02 pCi/cc, thus 80% is 4.5E-02 pCi/cc) to assure an on
scale readable value.

EAL #3

Grab samples are used to determine release concentrations or release rates, confirm
meter readings, or indicate the need for sampling when the effluent monitors are not in
service or other alarms occur. The maximum instantaneous release rate limits are
calculated in accordance with the ODCM. These are indicated on approved discharge
permit release packages.

1. NEI 99-01 Rev 5, AA1

2. 1/2-ODC-2.01, ODCM: Liquid Effluents

3. 1/2-ODC-2.02, ODCM: Gaseous Effluents

4. ERS-HHM-87-014, Unit 1 / Unit 2 ODCM Gaseous Effluent Monitor Setpoints,
Rev 4

4-224 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

RA1 (continued)
5. ERS-MPD-93-008, BVPS - U2 Gaseous Radioactivity Monitor Emergency Action

Levels, Rev 7

6. ERS-ATL-93-021, Process Alarm Setpoints for Liquid Effluent Monitors, Rev 3
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RUI
fINITIATING CONDITION: . .

Any release of gaseous or liquid radioactivity to the environment greater than 2 times
the ODCM limit for 60 minutes or longer.

Operating Mode Applc

1, 2, 3, 4, 5, 6, D

Note:

The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the release
duration has exceeded, or will likely exceed, the applicable time. In the absence of
data to the contrary, assume that the release duration has exceeded the applicable
time if an ongoing release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading shown
for 60 minutes or longer:

* SLCRS Vent (2HVS-RQ109E) .............................................. 5.88E+03 pCi/sec

* Ventilation Vent (2HVS-RQ1 01 B) ........................................... 6.02E-04 pjCi/cc

OR

2. Liquid Waste Effluent Monitor (2SGC-RQ100 > 2 times the High alarm setpoint
established by a current radioactivity discharge permit for 60 minutes or longer:

OR

3. Confirmed sample analysis for gaseous or liquid releases > 2 times the ODCM
limit for 60 minutes or longer.

,Basis: --.. . ....

Generic.

The EMERGENCY DIRECTOR should not wait until the applicable time has elapsed,
but should declare the event as soon as it is determined that the condition will likely
exceed the applicable time.

This IC addresses a potential decrease in the level of safety of the plant as indicated by
a radiological release that exceeds regulatory commitments for an extended period of
time.
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RUl (continued)

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to
prevent unintentional releases, or control and monitor intentional releases. These
controls are located in the Offsite Dose Calculation Manual (ODCM). The occurrence of
extended, uncontrolled radioactive releases to the environment is indicative of a
degradation in these features and/or controls.

The ODCM multiples are specified in RU1 and RA1 only to distinguish between non-
emergency conditions, and from each other. While these multiples obviously correspond
to an OFFSITE dose or dose rate, the emphasis in classifying these events is the
degradation in the level of safety of the plant, not the magnitude of the associated dose
or dose rate.

Releases should not be prorated or averaged. For example, a release exceeding 4x
ODCM for 30 minutes does not meet the threshold.

This EAL includes any release for which a radioactivity Discharge permit was not
prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit.

EAL #1

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings to exceed the threshold identified in the IC.

This EAL is intended for sites that have established effluent monitoring on non-routine
release pathways for which a Discharge permit would not normally be prepared.

The ODCM establishes a methodology for determining effluent radiation monitor
setpoints. The ODCM specifies default source terms and, for gaseous releases,
prescribes the use of pre-determined annual average meteorology in the most limiting
downwind sector for showing compliance with the regulatory commitments. This EAL is
determined using this methodology.

EAL #2

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings to exceed the threshold identified in the IC established by the
radioactivity discharge permit. This value may be associated with a planned batch
release, or a continuous release path.

In either case, the value is established by the ODCM to warn of a release that is not in
compliance. Indexing the EAL to the ODCM setpoints in this manner insures that the
EAL will never be less than the setpoint established by a specific Discharge permit.
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RU1 (continued)

EAL #3

This EAL addresses uncontrolled releases that are detected by sample analyses,
particularly on unmonitored pathways, e.g., spills of radioactive liquids into storm drains,
heat exchanger leakage in river water systems, etc.

Site Specific

An elevated monitor reading while the effluent flow path is isolated is not considered a
VALID reading.

EAL #1

The gaseous effluent values of 2 times the ODCM setpoint were determined using
formulas, isotopic dose conversion factors and meteorology data as specified in the
ODCM based on a normal operating isotopic mixture (no clad damage condition).
Assumptions and calculation inputs are provided in ERS-HHM-87-014.

EAL #2

The effluent monitors listed are those normally used for planned discharges. If a
discharge is performed using a different flowpath or effluent monitor (e.g., a portable or
temporary effluent monitor), then the declaration criteria will be based on the monitor
specified in the Discharge permit.

EAL #3

Grab samples are used to: determine release concentrations or release rates, confirm
meter readings, or indicate the need for sampling when the effluent monitors are not in
service or other alarms occur. The maximum instantaneous release rate limits are
calculated in accordance with the ODCM. These are indicated on approved discharge
permit release packages.

Basis Reference(s): . - -.

1. NEI 99-01 Rev 5, AU1

2. 1/2-ODC-2.01, ODCM: Liquid Effluents

3. 1/2-ODC-2.02, ODCM: Gaseous Effluents

4.- ERS-HHM-87-014, Unit 1 / Unit 2 ODCM Gaseous Effluent Monitor Setpoints,
Rev 4

5. ERS-MPD-93-008, BVPS - U2 Gaseous Radioactivity Monitor Emergency Action
Levels, Rev 7

6. ERS-ATL-93-021, Process Alarm Setpoints for Liquid Effluent Monitors, Rev 3
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RA2
INITIATING CONDITION. ,..

Damage to irradiated fuel or loss of water level that has resulted or will result in the
uncovering of irradiated fuel outside the reactor vessel.

Operating Mode Applcabliy:m -: ..- :

1,2, 3, 4, 5, 6, D

1. A water level drop in the spent fuel pool, transfer tube or reactor cavity that will
result in irradiated fuel becoming uncovered.

OR

2. > 1000 mR/hr on ANY of the following due to damage to irradiated fuel or loss of
water level:

* Manipulator Crane (2RMR-RQ203)

* Fuel Pit Bridge (2RMF-RQ202)

Generic

This IC addresses increases in radiation dose rates within plant buildings, and may be a
precursor to a radioactivity release to the environment. These events represent a loss of
control over radioactive material and represent an actual or substantial potential
degradation in the level of safety of the plant.

These events escalate from RU2 in that fuel activity has been released, or is anticipated
due to fuel heatup. This IC applies to spent fuel requiring water coverage and is not
intended to address spent fuel which is licensed for dry storage.

EAL #1

Site specific indications may include instrumentation such as water level and local area
radiation monitors, and personnel (e.g., refueling crew) reports. If available, video
cameras may allow remote observation. Depending on available level instrumentation,
the declaration threshold may need to be based on indications of water makeup rate or
decrease in water storage tank level.

EAL #2

This EAL addresses radiation monitor indications of fuel uncovery and/or fuel damage.
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RA2 (continued)

Increased ventilation monitor readings may be indication of a radioactivity release from
the fuel, confirming that damage has occurred. Increased background at the ventilation
monitor due to water level decrease may mask increased ventilation exhaust airborne
activity and needs to be considered.

While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered.

For example, a refueling bridge radiation monitor reading may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator
mast. Also, a monitor could in fact be properly responding to a known event involving
transfer or relocation of a source, stored in or near the fuel pool or responding to a
planned evolution such as removal of the reactor head. Generally, increased radiation
monitor indications will need to be combined with another indicator (or personnel report)
of water loss.

Site Specific

EAL #1

Water level is normally monitored by:

" Spent Fuel Pool Level, 2FNC-LT102A/B.

* PZR Cold Cal Level, 2RCS-LT462.

" Temporary Level Instruments 2RCS-LT102 & 105.

EAL #2

NUREG/CR-4982, "Severe Accident in Spent Fuel Pools in Support of Generic Safety
Issue 82," (July, 1987) indicates that even if CORRECTIVE ACTIONS are not taken
when spent fuel becomes uncovered, no prompt fatalities are predicted and the risk of
injury is low. Therefore, a period of time will be available to take CORRECTIVE
ACTIONS prior to the actual onset of fuel damage.

Visual observation of spent fuel uncovery represents a major ALARA concern in that
radiation levels could exceed 10,000 RPhr on the refuel bridge when uncovery occurs.
The value of 1000 mR/hr was conservatively chosen for classification purposes.

I~aSis Reference(s):_.... _ . __

1. NEI 99-01 Rev 5, AA2

2. Information Notice No. 90-08, KR-85 Hazards from Decayed Fuel
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RU2
INITIATING CONDITION:-._:I .... .. _ .............

UNPLANNED rise in plant radiation levels.

Opera-ting-Mode-ApplicabiIity:.

1,2,3,4,5,6, D

1. a. UNPLANNED water level drop in the spent fuel pool, transfer canal or
reactor cavity as indicated by level < Tech Spec Minimum (23 feet).

AND

b. Area radiation monitor reading rise resulting in a hi alarm on ANY of the
following:

* Manipulator Crane (2RMR-RQ203)

* Fuel Pit Bridge (2RMF-RQ202)

OR

2. UNPLANNED area radiation monitor or radiation survey > 1000 times NORMAL
LEVELS.

Bgasis:

Generic

This IC addresses increased radiation levels as a result of water level decreases above
irradiated fuel or events that have resulted, or may result, in UNPLANNED increases in
radiation dose rates within plant buildings. These radiation increases represent a loss of
control over radioactive material and represent a potential degradation in the level of
safety of the plant.

EAL #1

Site specific indications may include instrumentation such as water level and local area
radiation monitors, and personnel (e.g., refueling crew) reports. If available, video
cameras may allow remote observation. Depending on available level instrumentation,
the declaration threshold may need to be based on indications of water makeup rate or
decrease in water storage tank level.

While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered.
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RU2 (continued)
For example, a refueling bridge radiation monitor reading may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator
mast. Also, a monitor could in fact be properly responding to a known event involving
transfer or relocation of a source, stored in or near the fuel pool or responding to a
planned evolution such as removal of the reactor head. Generally, increased radiation
monitor indications will need to be combined with another indicator (or personnel report)
of water loss,

For refueling events where the water level drops below the RPV flange classification
would be via CU8.

EAL #2

This EAL addresses increases in plant radiation levels that represent a loss of control of
radioactive material resulting in a potential degradation in the level of safety of the plant.

This EAL excludes radiation level increases that result from planned activities such as
use of radiographic sources and movement of radioactive waste materials. A specific list
of ARMs is not required as it would restrict the applicability of the EAL. The intent is to
identify loss of control of radioactive material in any monitored area.

Site Specific

EAL Threshold 1.b

Routine rises in radiation monitor readings occur at Beaver Valley due to changes in
water level, fuel movement and other routine activities. Radiation monitor setpoints are
usually established several millirem above background. The EAL threshold was
specified that the rise in the radiation monitor reading would result in an alarm to
preclude unwarranted declaration due to expected changes in background levels while
still providing indication of loss of water level event.

.Basis Reference(s):

1. NEI 99-01 Rev 5, AU2

2. NEI 99-01 Rev 5, FAQ# 5
3. Information Notice No. 90-08, KR-85 Hazards from Decayed Fuel

4. BVPS-1&2 Technical Specification 3.7.15, Fuel Storage Pool Water Level

5. BVPS-1&2 Technical Specification 3.9.6, Refueling Cavity Water Level
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RA3
.INITIATING CONDITION:
Rise in radiation levels within the facility that impedes operation of systems required to
maintain plant safety functions.

0_erating Mode App licability .. . ..

1,2, 3, 4, 5, 6, D

1. Dose rate > 15 mR/hr in ANY of the following areas requiring continuous
occupancy to maintain plant safety functions:

* CONTROL ROOM

* Central Alarm Station

* Secondary Alarm Station

Basis: - - - - - - - - - - - -

Generic

This IC addresses increased radiation levels that impede continued operation in areas
requiring continuous occupancy to maintain safe operation or to perform a safe
shutdown.

The cause and/or magnitude of the increase in radiation levels is not a concern of this
IC. The EMERGENCY DIRECTOR must consider the source or cause of the increased
radiation levels and determine if any other IC may be involved.

The value of 15 mR/hr is derived from the GDC 19 value of 5 Rem in 30 days with
adjustment for expected occupancy times. Although Section III.D.3 of NUREG-0737,
"Clarification of TMI Action Plan Requirements," provides that the 15 mR/hr value can
be averaged over the 30 days, the value is used here without averaging, as a 30 day
duration implies an event potentially more significant than an ALERT.

Areas requiring continuous occupancy include the CONTROL ROOM and, as
appropriate to the site, any other control stations that are staffed continuously, such as
a radwaste CONTROL ROOM or a security alarm station.

Site Specific

Areas requiring continuous occupancy include the CONTROL ROOM, Central Alarm
Station (CAS) and the Secondary Alarm Station (SAS). Although the CAS and SAS are
not required for the control of plant safety functions, they are included in this EAL
because of Security Plan requirements for continuous occupancy.
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RA3 (continued)

;Basis Referenice(s):- _.------...

1. NEI 99-01 Rev 5, AA3

2. Physical Security Plan/Contingency Plan
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HG1
L.. ..ATING CONDITION:..
HOSTILE ACTION resulting in loss of physical control of the facility.

Opjerating od App-icabiiy h-

1,2,3,4,5,6, D

ýEAI-s - -:-

1. A HOSTILE ACTION has occurred such that plant personnel are unable to
operate equipment required to maintain safety functions listed below:

* Reactivity Control (ability to shut down the reactor and keep it shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

OR

2. A HOSTILE ACTION has caused failure of spent fuel cooling systems and
IMMINENT fuel damage is likely.

Ba-sis: ___

Generic

EAL #1

This EAL encompasses conditions under which a HOSTILE ACTION has resulted in a
loss of physical control of VITAL AREAS (containing VITAL EQUIPMENT or controls of
VITAL EQUIPMENT) required to maintain safety functions and control of that equipment
cannot be transferred to and operated from another location.

Typically, these safety functions are reactivity control (ability to shut down the reactor
and keep it shutdown), RCS inventory (ability to cool the core), and secondary heat
removal (ability to maintain a heat sink).

Loss of physical control of the CONTROL ROOM or remote shutdown capability alone
may not prevent the ability to maintain safety functions. Design of the remote shutdown
capability and the location of the transfer switches should be taken into account.
Primary emphasis should be placed on those components and instruments that supply
protection for and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be
transferred to another location, then the threshold is not met.

EAL #2

This EAL addresses failure of spent fuel cooling systems as a result of HOSTILE
ACTION if IMMINENT fuel damage is likely.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HG1 (continued)

Site Specific

None

FViis Reference(s)., -
1. NEI 99-01 Rev 5, HG1

2. NEI 99-01 Rev 5, FAQ# 29

3. Physical Security Plan/Contingency Plan
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HS1
1INITIATINGCONDITION: __ ......_ __... .. '=

HOSTILE ACTION within the PROTECTED AREA.

Operating M ode Applicability:

1,2,3,4,5,6, D

LE A L s : - _- . .. ..... -. ....... . .i ......... . .... . . -_ ,.. . . . . . . . . . . .. .. . . . . . .

1. A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA
as reported by the Security Shift Supervisor.

:Basis:

Generic

This condition represents an escalated threat to plant safety above that contained in the
ALERT in that a HOSTILE FORCE has progressed from the OWNER CONTROLLED
AREA to the PROTECTED AREA.

This EAL addresses the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. It is not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water
attack elements.

The fact that the site is under serious attack with minimal time available for further
preparation or additional assistance to arrive requires Offsite Response Organization
(ORO) readiness and preparation for the implementation of protective measures.

This EAL addresses the potential for a very rapid progression of events due to a
HOSTILE ACTION. It is not intended to address incidents that are accidental events or
acts of civil disobedience, such as small aircraft impact, hunters, or physical disputes
between employees within the PROTECTED AREA. Those events are adequately
addressed by other EALs.

Although nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for OROs to be notified and encouraged to begin
preparations for public PROTECTIVE ACTIONS (if they do not normally) to be better
prepared should it be necessary to consider further actions.

If not previously notified by NRC that the airborne HOSTILE ACTION was intentional,
then it would be expected, although not certain, that notification by an appropriate
Federal agency would follow. In this case, appropriate Federal agency is intended to be
NORAD, FBI, FAA or NRC. However, the declaration should not be unduly delayed
awaiting Federal notification.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HS1 (continued)
Site Specific

None

Basis Reference(s): .

1. NEI 99-01 Rev 5, HS4

2. Physical Security Plan/Contingency Plan
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HAI
INITIATING CONDITION:.
HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne attack threat.

Opperating Mode Applicability:,-- T

1,2,3,4,5,6, D

FEALs T ---.---- - --...-...

1. A HOSTILE ACTION is occurring or has occurred within the OWNER
CONTROLLED AREA as reported by the Security Shift Supervisor.

OR

2. A validated notification from the NRC of a LARGE AIRCRAFT attack threat within
30 minutes of the site.

Basis:

Generic
Note: Timely and accurate communication between Security Shift Supervision and the
CONTROL ROOM is crucial for the implementation of effective Security EALs.

These EALs address the contingency for a very rapid progression of events, such as
that experienced on September 11, 2001. They are not premised solely on the potential
for a radiological release. Rather the issue includes the need for rapid assistance due to
the possibility for significant and indeterminate damage from additional air, land or water
attack elements.

The fact that the site is under serious attack or is an identified attack target with minimal
time available for further preparation or additional assistance to arrive requires a
heightened state of readiness and implementation of protective measures that can be
effective (such as ONSITE evacuation, dispersal or sheltering).

EAL #1

This EAL addresses the potential for a very rapid progression of events due to a
HOSTILE ACTION. It is not intended to address incidents that are accidental events or
acts of civil disobedience, such as small aircraft impact, hunters, or physical disputes
between employees within the OWNER CONTROLLED AREA. Those events are
adequately addressed by other EALs.

Note that this EAL is applicable for any HOSTILE ACTION occurring, or that has
occurred, in the OWNER CONTROLLED AREA. This includes ISFSI's that may be
outside the PROTECTED AREA but still within the OWNER CONTROLLED AREA.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA1 (continued)

Although nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for the Offsite Response Organization (ORO) to be
notified and encouraged to begin activation (if they do not normally) to be better
prepared should it be necessary to consider further actions.

If not previously notified by the NRC that the airborne HOSTILE ACTION was
intentional, then it would be expected, although not certain, that notification by an
appropriate Federal agency would follow. In this case, appropriate Federal agency is
intended to be NORAD, FBI, FAA or NRC. However, the declaration should not be
unduly delayed awaiting Federal notification.

EAL #2

This EAL addresses the immediacy of an expected threat arrival or impact on the site
within a relatively short time.

The intent of this EAL is to ensure that notifications for the LARGE AIRCRAFT attack
threat are made in a timely manner and that OROs and plant personnel are at a state of
heightened awareness regarding the credible threat.

This EAL is met when a plant receives information regarding an airliner attack threat
from NRC and the airliner is within 30 minutes of the plant. Only the plant to which the
specific threat is made need declare the ALERT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if
the threat involves a LARGE AIRCRAFT. The status and size of the plane may be
provided by NORAD through the NRC.

Site Specific

None

tas- s_-R-e-f-e-re-n-ce-(-s)-:-
1. NEI 99-01 Rev 5, HA4

2. NEI 99-01 Rev 5, FAQ# 26

3. Physical Security Plan/Contingency Plan
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU1

Confirmed SECURITY CONDITION or threat which indicates a potential degradation in
the level of safety of the plant.

Operating Mode.. Applicabity: -

1, 2, 3, 4, 5, 6, D

1. A SECURITY CONDITION that does not involve a HOSTILE ACTION as
reported by the Security Shift Supervisor.

OR

2. A credible site specific security threat notification.

OR

3. A validated notification from the NRC providing information of a LARGE
AIRCRAFT threat.

-a s-i-s:

Generic'
Note: Timely and accurate communication between Security Shift Supervision and the
CONTROL ROOM is crucial for the implementation of effective Security EALs.

Security events which do not represent a potential degradation in the level of safety of
the plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72.
Security events assessed as HOSTILE ACTIONs are classifiable under HAl, HSI and
HG1.

A higher initial classification could be made based upon the nature and timing of the
Security Threat and potential consequences. The licensee shall consider upgrading the
emergency response status and EMERGENCY CLASSIFICATION LEVEL in
accordance with the site's Safeguards Contingency Plan and Emergency Plan.

EAL #1

Reference is made to site specific security shift supervision because these individuals
are the designated personnel ONSITE qualified and trained to confirm that a security
event is occurring or has occurred. Training on security event classification confirmation
is closely controlled due to the strict secrecy controls placed on the plant Safeguards
Contingency Plan.

This threshold is based on site specific security plans. Site specific Safeguards
Contingency Plans are based on guidance provided by NEI 03-12.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU1 (continued)
EAL #2

This threshold is included to ensure that appropriate notifications for the security threat
are made in a timely manner. This includes information of a credible threat. Only the
plant to which the specific threat is made need declare the UNUSUAL EVENT.

The determination of "credible" is made through use of information found in the site
specific Safeguards Contingency Plan.

EAL #3

The intent of this EAL is to ensure that notifications for the aircraft threat are made in a
timely manner and that Offsite Response Organizations (OROs) and plant personnel
are at a state of heightened awareness regarding the credible threat. It is not the intent
of this EAL to replace existing non-hostile related EALs involving aircraft.

This EAL is met when a plant receives information regarding an aircraft threat from
NRC. Validation is performed by calling the NRC or by other approved methods of
authentication. Only the plant to which the specific threat is made need declare the
UNUSUAL EVENT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if
the threat involves a LARGE AIRCRAFT. The status and size of the plane may be
provided by NORAD through the NRC.

Site Specific

None

1. NEI 99-01 Rev 5, HU4

2. NEI 99-01 Rev 5, FAQ# 26

3. Physical Security Plan/Contingency Plan
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HS2
,INITIATING CONDITION:

CONTROL ROOM evacuation has been initiated and plant control cannot be
established.

~Operating Mode App!icability: -

1,2, 3, 4, 5, 6, D

!E A L s: '''-. . ..... ......... •i T

1. a. CONTROL ROOM evacuation has been initiated.

AND

b. Control of ANY of the following safety functions is not established from an
alternate location within 15 minutes.

* Reactivity Control (ability to shut down the reactor and keep it shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

{ Iis: - 7

Generic

The intent of this IC is to capture those events where control of the plant cannot be
reestablished in a timely manner. In this case, expeditious transfer of control of safety
systems has not occurred (although fission product barrier damage may not yet be
indicated).

The intent of the EAL is to establish control of important plant equipment and knowledge
of important plant parameters in a timely manner. Primary emphasis should be placed
on those components and instruments that supply protection for and information about
safety functions. Typically, these safety functions are reactivity control (ability to
shutdown the reactor and maintain it shutdown), RCS inventory (ability to cool the core),
and secondary heat removal (ability to maintain a heat sink).

The determination of whether or not control is established at the remote shutdown panel
is based on EMERGENCY DIRECTOR judgment. The EMERGENCY DIRECTOR is
expected to make a reasonable, informed judgment within the site specific time for
transfer that the licensee has control of the plant from the remote shutdown panel.

The site specific time for transfer is based on analysis or assessments as to how quickly
control must be reestablished without core uncovering and/or core damage. This time
should not exceed 15 minutes without additional justification.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY
HS2 (continued)

Site Specific

The 15 minute time for transfer is based on analysis or assessments as to how quickly
control must be reestablished without core uncovering and/or core damage. The 15
minute time period starts when either the control of the plant is no longer maintained in
the CONTROL ROOM or the last operator has left the CONTROL ROOM.

Basis Reference(s):

1. NEI 99-01 Rev 5, HS2

2. 20M-53C.4.2.33.1A, Control Room Inaccessibility, Rev 12

3, 20M-56C.4.B, Alternate Safe Shutdown from Outside Control Room, Rev 30
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA2
INITIATING CONDITION: ~ __ ______

CONTROL ROOM evacuation has been initiated.

Oprtng, Mode Applicability: I.7
1, 2,3,4,5,6, D

[-ALs-: _ iiz~I _ _

1. CONTROL ROOM evacuation has been initiated.

Generic

With the CONTROL ROOM evacuated, additional support, monitoring and direction
through the TECHNICAL SUPPORT CENTER and/or other emergency response
facilities may be necessary.

Site Specific

20M-53C.4.2.33.1A specifies conditions under which CONTROL ROOM evacuation may
be necessary. This EAL is only applicable when the decision has been made to evacuate
the CONTROL ROOM, not when conditions are being evaluated per 20M-53C.4.2.33.1A.

Ba-is Referen-ce, s):- - ________

1. NEI 99-01 Rev 5, HA5

2. NEI 99-01 Rev 5, FAQ# 28

3. 20M-53C.4.2.33.1A, Control Room Inaccessibility, Rev 12

4. 20M-56C.4.B, Alternate Safe Shutdown from Outside Control Room, Rev 30
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3

Natural or destructive phenomena affecting VITAL AREAS.

'Operating Mode Applicability:

1,2,3,4,5,6, D

1. a. Seismic event > 0.06g (OBE) acceleration (as indicated by lit lamp on
2ERS-CCC-1, Seismic Instrumentation Central Control Cabinet).

AND

b. Earthquake confirmed by ANY of the following:

* Earthquake felt in plant.

National Earthquake Center.

* CONTROL ROOM indication of degraded performance of systems
required for the safe shutdown of the plant.

OR

2. Tornado or high winds > 80 mph resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

* CONTROL ROOM indication of degraded performance of those safety
systems.

OR

3. Internal flooding in Table H-1 areas resulting in EITHER of the following:

" Electrical shock hazard that precludes access to operate or monitor safety
equipment.

* CONTROL ROOM indication of degraded performance of those safety
systems.

OR

4. High river water level > 705 feet MSL resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3 (continued)
5. Low river level (LR-ICW-101) < 650 feet MSL resulting in CONTROL ROOM

indication of degraded performance of safety systems located in Table H-1
areas.

OR

6. Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY structures in Table H-1 areas
containing safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
I systems.

OR

7. Vehicle crash resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

Table H-1

* Cable Vault and Rod Control Bldg

" Containment Building

" Control Building
* Demin. Water Storage (2FWE-TK210)

* Diesel Generator Building

" Fuel Handling Building

" Intake Structure Pump Cubicles

" Main Steam Valve Room

* Primary Aux. Building (except elev. 773')

* RWST (2QSS-TK21)

* Safeguards Building

" Service Building (except FW Reg Vlv Rm)

4-247 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3 (continued)

Basis: _ ____ __.

Generic

These EALs escalate from HU3 in that the occurrence of the event has resulted in
VISIBLE DAMAGE to plant structures or areas containing equipment necessary for a
safe shutdown, or has caused damage to the safety systems in those structures
evidenced by CONTROL ROOM indications of degraded system response or
performance. The occurrence of VISIBLE DAMAGE and/or degraded system response
is intended to discriminate against lesser events. The initial report should not be
interpreted as mandating a lengthy damage assessment prior to classification. No
attempt is made in this EAL to assess the actual magnitude of the damage. The
significance here is not that a particular system or structure was damaged, but rather,
that the event was of sufficient magnitude to cause this degradation.

EALs #2 - #6

These EALs should specify site specific structures or areas that contain safety system,
or component and functions required for safe shutdown of the plant. Site specific Safe
Shutdown Analysis should be consulted for equipment and plant areas required to
establish or maintain safe shutdown.

EAL #1

Seismic events of this magnitude can result in a VITAL AREA being subjected to forces
beyond design limits, and thus damage may be assumed to have occurred to plant
safety systems.

This threshold should be based on site specific FSAR design basis. See EPRI-
sponsored "Guidelines for Nuclear Plant Response to an Earthquake", dated October
1989, for information on seismic event categories.

The National Earthquake Center can confirm if an earthquake has occurred in the area
of the plant.

EAL #2

This EAL is based on a tornado striking (touching down) or high winds that have caused
VISIBLE DAMAGE to structures containing functions or systems required for safe
shutdown of the plant.

The high wind value should be based on site specific FSAR design basis as long as it is
within the range of the instrumentation available for wind speed.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3 (continued)
EAL #3

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps. It is based on the
degraded performance of systems, or has created industrial safety hazards (e.g.,
electrical shock) that preclude necessary access to operate or monitor safety
equipment. The inability to access, operate or monitor safety equipment represents an
actual or substantial potential degradation of the level of safety of the plant.

Flooding as used in this EAL describes a condition where water is entering the room
faster than installed equipment is capable of removal, resulting in a rise of water level
within the room. Classification of this EAL should not be delayed while CORRECTIVE
ACTIONS are being taken to isolate the water source.

The site specific areas include those areas that contain systems required for safe
shutdown of the plant, which are not designed to be partially or fully submerged. The
plant's IPEEE may provide insight into areas to be considered when developing this
EAL.

EAL #4 and 5

This EAL addresses other site specific phenomena that result in VISIBLE DAMAGE to
VITAL AREAS or results in indication of damage to safety structures, systems, or
components containing functions and systems required for safe shutdown of the plant
(such as hurricane, flood, or seiche) that can also be precursors of more serious events.

EAL #6

This EAL addresses the threat to safety related equipment imposed by PROJECTILES
generated by main turbine rotating component failures. Therefore, this EAL is consistent
with the definition of an ALERT in that the potential exists for actual or substantial
potential degradation of the level of safety of the plant.

The site specific list of areas should include all areas containing safety structure,
system, or component, their controls, and their power supplies.

EAL #7

This EAL addresses vehicle crashes within the PROTECTED AREA that results in
VISIBLE DAMAGE to VITAL AREAS or indication of damage to safety structures,
systems, or components containing functions and systems required for safe shutdown
of the plant.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3 (continued)

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

EAL #1

The Maximum Probable Earthquake is 0.06g. It is the conservatively determined
earthquake and associated ground motion that might reasonably or probably be
expected to occur at the nuclear plant site. The Maximum Probable Earthquake is
similar to the Operating Basis Earthquake (OBE) terminology used by the NRC.

As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an
Earthquake", dated October 1989, a "felt earthquake" is "An earthquake of sufficient
intensity such that: (a) the inventory ground motion is felt at the nuclear plant site and
recognized as an earthquake based on a consensus of CONTROL ROOM operators on
duty at the time, and (b) for plants with operable seismic instrumentation, the seismic
switches of the plant are activated."

EAL #2

The wind speed threshold is based on station structural wind load design criteria for a
wind velocity of 80 mph at a nominal 30 feet above the ground (the "fastest mile"
American Society of Civil Engineers estimation for a 100 year recurrence interval). This
is considered ground level windspeed and is consistent with the 35 foot Meteorological
sensor location.

Wind speed is obtained from meteorological data in the CONTROL ROOM that is
averaged over a 15 minute period to prevent instantaneous wind gusts or fluctuations
from affecting the measurement.

EAL #4

A river level greater than 705' mean sea level is consistent with the elevation of the
main transformer pad. This river level will permit flooding to occur within the turbine
building, although no safety related equipment is expected to be affected at this
elevation.

Indicators to support this determination may include:

1) LR-1 CW-1 01, Ohio River Water Level Recorder,

2) Intake Structure river level indication (ruler markings on outside of Intake
Building), or

3) Montgomery Lock or National Weather Service reports Montgomery Lower
Pool Level Gauge Reading > 52.48 Ft (equivalent to 705' MSL).
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HA3 (continued)
Note: Mean Sea Level = Lower Gauge Reading + 652.52 Ft.

Phone numbers to contact Montgomery Lock and the National Weather Service are
located on Form 1/2-EPP-IP-1.11.F02.

EAL #5

At a river level of about 650' normal river water or service water pump (full-flow) into the
intake bay will be greater than gravity-fed in-flow from the river itself, causing the intake
bay water level to drop eventually resulting in intake pump low flow and reduced service
life. When river level drops below650', valves may be manually throttled to reduce pump
flows in order to prevent a lowering level in the intake bay. The throttled cooling water at
this river level will provide for decay heat removal and other normal operating pumps

(i.e., charging) cooling, but cannot provide for sufficient flow for containment coolers
and other emergency event equipment. River water level below 650' constitutes a
reduced margin of safety state due to cooling flow rates below normal.

EAL #7

This threshold addresses events such as plane, helicopter, train, barge, car or truck
crashes, or impact of PROJECTILES into a plant Safe Shutdown VITAL AREA.

,Basis Referenceý(s) _ .

1. NEI 99-01 Rev 5, HA1

2. U2 UFSAR, Section 2.3.1.2.3, Extreme Winds, Rev 19

3. U2 UFSAR Section 2.4.13.5 Design Basis for Substructure Hydrostatic Loading,
Rev 19

4. U2 UFSAR Table 3.2-1, Quality Assurance Category I and Seismic Category I
Systems and Components, Rev 19

5. U2 UFSAR, Table 3.2-2, Classification of Structures, Rev 19

6. U2 UFSAR Section 3.3.1.1, Design Wind Velocity, Rev 19

7. U2 UFSAR Section 3.7B.1, Seismic Input, Rev 19

8. 1/20M-53.C.4A.75.4, Acts of Nature, Dam Failure, Rev 7

9. N-779, BVPS Unit 1 and Unit 2 Response to a Dam Failure, Rev 1

10. Form 1/2-EPP-IP-1.1.F02

11. 1OM-45G.4.AAA, Seismic Accelograph Operation
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU3
INITIATING CONDITION:..
Natural or destructive phenomena affecting the PROTECTED AREA.

Operaing Mde Aip'icabiity: -

1,2,3,4,5,6, D

1. a. Seismic event as indicated > 0.01g acceleration (initiation of the
Accelerograph Recording System on Ann A10-5H, Init of Seismic
Exceed Preset and/or Spectral Accelerations).

AND

b. Earthquake confirmed by EITHER of the following:

" Earthquake felt in plant

" National Earthquake Center

OR

2. a. Tornado within the PROTECTED AREA.

OR

b. High winds > 80 mph.

OR

3. Internal flooding in Table H-1 areas that has the potential to affect safety related
equipment required by Technical Specifications for the current operating mode.

OR

4. High river water level > 705 feet MSL.

OR

5. Low river water level (LR-1CW-101) < 650 feet MSL.

OR

6. Turbine failure resulting in casing penetration or damage to turbine or generator
seals.
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EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU3 (continued)

Table H-1

* Cable Vault and Rod Control Bldg

* Containment Building

* Control Building

* Demin. Water Storage (2FWE-TK210)

* Diesel Generator Building

* Fuel Handling Building

* Intake Structure Pump Cubicles

* Main Steam Valve Room

* Primary Aux. Building (except elev. 773')

* RWST (2QSS-TK21)

* Safeguards Building

* Service Building (except FW Reg VIv Rm)

,Basis:

Generic

These EALs are categorized on the basis of the occurrence of an
magnitude to be of concern to plant operators.

EAL #1

event of sufficient

Damage may be caused to some portions of the site, but should not affect ability of
safety functions to operate.

As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an
Earthquake," dated October 1989, a "felt earthquake" is "An earthquake of sufficient
intensity such that: (a) the vibratory ground motion is felt at the nuclear plant site and
recognized as an earthquake based on a consensus of CONTROL ROOM operators on
duty at the time, and (b) for plants with operable seismic instrumentation, the seismic
switches of the plant are activated."

For most plants with seismic instrumentation, the seismic switches are set at an
acceleration of about 0.01g. This EAL should be developed on site specific basis. The
method of detection can be based on instrumentation, validated by a reliable source, or
operator assessment.

The National Earthquake Center can confirm if an earthquake has occurred in the area
of the plant.
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HU3 (continued)
EAL #2

This EAL is based on a tornado striking (touching down) or high winds within the
PROTECTED AREA.

The high wind value should be based on site specific FSAR design basis as long as it is
within the range of the instrumentation available for wind speed.

EAL #3

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps.

The site specific areas include those areas that contain systems required for safe
shutdown of the plant, which are not designed to be partially or fully submerged. The
plant's IPEEE may provide insight into areas to be considered when developing this
EAL.

EAL #4 and 5

This EAL addresses other site specific phenomena (such as hurricane, flood, or seiche)
that can also be precursors of more serious events.

EAL #6

This EAL addresses main turbine rotating component failures of sufficient magnitude to
cause observable damage to the turbine casing or to the seals of the turbine generator.
Generator seal damage observed after generator purge does not meet the intent of this
EAL because it did not impact normal operation of the plant.

Of major concern is the potential for leakage of combustible fluids (lubricating oils) and
gases (hydrogen cooling) to the plant environs. Actual FIRES and flammable gas build
up are appropriately classified via HA4, HU4, and HU5.

This EAL is consistent with the definition of an UNUSUAL EVENT while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment.

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

EAL #1

This threshold is based on the strong-motion seismograph actuation level which is the
sensed earthquake threshold of 0.01 g.
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HU3 (continued)

EAL #2

The wind speed threshold is based on station structural wind load design criteria for a
wind velocity of 80 mph at a nominal 30 feet above the ground (the "fastest mile"
American Society of Civil Engineers estimation for a 100 year recurrence interval). This
is considered ground level windspeed and is consistent with the 35 foot Meteorological
sensor location.

Wind speed is obtained from meteorological data in the CONTROL ROOM that is
averaged over a 15 minute period to prevent instantaneous wind gusts or fluctuations
from affecting the measurement.

EAL #4

A river level greater than 705' mean sea level limits operator access to the Main Intake
Structure. However, all safety related equipment is protected from external flooding to
elevation 730' mean sea level.

Indicators to support this determination may include:

1) LR-1 CW-1 01, Ohio River Water Level Recorder,

2) Intake Structure river level indication (ruler markings on outside of Intake
Building), or

3) Montgomery Lock or National Weather Service reports Montgomery Lower
Pool Level Gauge Reading > 52.48 Ft (equivalent to 705' MSL).

Note: Mean Sea Level = Lower Gauge Reading + 652.52 Ft.

Phone numbers to contact Montgomery Lock and the National Weather Service are
located on Form 1/2-EPP-IP-1.1 .F02.

EAL #5

At a river level of about 650' normal river water or service water pump (full-flow) into the
intake bay will be greater than gravity-fed in-flow from the river itself, causing the intake
bay water level to drop eventually resulting in intake pump low flow and reduced service
life. When river level drops below 650', valves may be manually throttled to reduce
pump flows in order to prevent a lowering level in the intake bay. The throttled cooling
water at this river level will provide for decay heat removal and other normal operating
pumps (i.e., charging), but cannot provide for containment coolers and other emergency
event equipment. River water level below 650' constitutes a reduced margin of safety
state due to cooling flow rates below normal.
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HU3 (continued)

Basis.Reference(s)

1. NEI 99-01 Rev 5, HU1

2. U2 UFSAR, Section, 2.4.2.2, Flood Design Considerations, Rev 19

3. U2 UFSAR, Section, 2.4.3, Probable Maximum Flood on Streams and Rivers,
Rev 19

4. U2 UFSAR, Appendix 2.4A, Analysis of Flood Heights Ohio River at
Shippingport, PA, Rev 19

5. U2 UFSAR, Section 2.4.11.1, Low Flow in Streams, Rev 19

6. U2 UFSAR Table 3.2-1, Quality Assurance Category I and Seismic Category I
Systems and Components, Rev 19

7. U2 UFSAR, Table 3.2-2, Classification of Structures, Rev 19

8. 1/20M-53.C.4A.75.4, Acts of Nature, Dam Failure, Rev 7

9. N-779, BVPS Unit 1 and Unit 2 Response to a Dam Failure, Rev 1

10. Form 1/2-EPP-IP-1.1.F02

11. 1 OM-45G.4.AAA, Seismic Accelograph Operation
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HA4
INITIATING CONDITION: __ _

FIRE or EXPLOSION affecting the operability of plant safety systems required to
establish or maintain safe shutdown.
Peraqtig Mode Applicability:

1, 2, 3, 4, 5, 6, D

1. FIRE or EXPLOSION resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

Table H-1

0 Cable Vault and Rod Control Bldg

* Containment Building

* Control Building

* Demin. Water Storage (2FWE-TK210)

0 Diesel Generator Building

0 Fuel Handling Building

0 Intake Structure Pump Cubicles

* Main Steam Valve Room

* Primary Aux. Building (except elev. 773')

0 RWST (2QSS-TK21)

* Safeguards Building

* Service Building (except FW Reg VIv Rm)

Generic

VISIBLE DAMAGE is used to identify the magnitude of the FIRE or EXPLOSION and to
discriminate against minor FIRES and EXPLOSIONs.

The reference to structures containing safety systems or components is included to
discriminate against FIRES or EXPLOSIONS in areas having a low probability of
affecting safe operation. The significance here is not that a safety system was degraded
but the fact that the FIRE or EXPLOSION was large enough to cause damage to these
systems.
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HA4 (continued)

The use of VISIBLE DAMAGE should not be interpreted as mandating a lengthy
damage assessment prior to classification. The declaration of an ALERT and the
activation of the TECHNICAL SUPPORT CENTER will provide the EMERGENCY
DIRECTOR with the resources needed to perform detailed damage assessments.

The EMERGENCY DIRECTOR also needs to consider any security aspects of the
EXPLOSION.

This EAL should specify site specific structures or areas that contain safety system, or
component and functions required for safe shutdown of the plant. Site specific Safe
Shutdown Analysis should be consulted for equipment and plant areas required to
establish or maintain safe shutdown.

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

A steam line break or steam EXPLOSION that damages permanent structures or
equipment in one of these areas would be classified under this EAL.

BasisReference(s):... .. ,,a,;... ,,- •a, :: :.,<::7, -:i : •.... ; '> :g

1. NEI 99-01 Rev 5, HA2

2. U2 UFSAR Table 3.2-1, Quality Assurance Category I and Seismic Category I
Systems and Components, Rev 19

3. U2 UFSAR, Table 3.2-2, Classification of Structures, Rev 19
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HU4
INITIATiNG cONDITiONi:-__-_ft. .. .. .

FIRE within the PROTECTED AREA not extinguished within 15 minutes of detection or
EXPLOSION within the PROTECTED AREA.

,pQera Mode Applicabiltyt . ... . 7 .

1, 2, 3, 4, 5, 6, D

EALs'

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the duration
has exceeded, or will likely exceed, the applicable time.

" Immediately adjacent to applies to FIRES that directly impact or obstruct the areas
of concern.

1. FIRE not extinguished within 15 minutes of CONTROL ROOM notification or
verification of a CONTROL ROOM FIRE alarm in actual contact with or
immediately adjacent to ANY of the Table H-1 areas.

Table H-1

* Cable Vault and Rod Control Bldg

" Containment Building

* Control Building

* Demin. Water Storage (2FWE-TK210)

* Diesel Generator Building

" Fuel Handling Building

" Intake Structure Pump Cubicles

* Main Steam Valve Room

* Primary Aux. Building (except elev. 773')

* RWST (2QSS-TK21)

" Safeguards Building

" Service Building (except FW Reg Vlv Rm)

OR

2. EXPLOSION within the PROTECTED AREA.
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HU4 (continued)

Generic

This EAL addresses the magnitude and extent of FIRES or EXPLOSIONs that may be
potentially significant precursors of damage to safety systems. It addresses the FIRE or
EXPLOSION, and not the degradation in performance of affected systems that may
result.

As used here, detection is visual observation and report by plant personnel or sensor

alarm indication.

EAL #1

The 15 minute time period begins with a credible notification that a FIRE is occurring, or
indication of a FIRE detection system alarm/actuation. Verification of a FIRE detection
system alarm/actuation includes actions that can be taken within the CONTROL ROOM
or other nearby site specific location to ensure that it is not spurious. An alarm is
assumed to be an indication of a FIRE unless it is disproved within the 15 minute period
by personnel dispatched to the scene. In other words, a personnel report from the
scene may be used to disprove a sensor alarm if received within 15 minutes of the
alarm, but shall not be required to verify the alarm.

The intent of this 15 minute duration is to size the FIRE and to discriminate against
small FIRES that are readily extinguished (e.g., smoldering waste paper basket).

The site specific list should be limited and applies to buildings and areas in actual
contact with or immediately adjacent to VITAL AREAS or other significant buildings or
areas. The intent of this IC is not to include buildings (i.e., warehouses) or areas that
are not in actual contact with or immediately adjacent to VITAL AREAS. This excludes
FIRES within administration buildings, waste-basket FIRES, and other small FIRES of
no safety consequence. Immediately adjacent implies that the area immediately
adjacent contains or may contain equipment or cabling that could impact equipment
located in VITAL AREAS or the FIRE could damage equipment inside VITAL AREAS or
that precludes access to VITAL AREAS.

EAL #2

This EAL addresses only those EXPLOSIONs of sufficient force to damage permanent
structures or equipment within the PROTECTED AREA.

No attempt is made to assess the actual magnitude of the damage. The occurrence of
the EXPLOSION is sufficient for declaration.

The EMERGENCY DIRECTOR also needs to consider any security aspects of the
EXPLOSION, if applicable.

4-260 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY

HU4 (continued)

Site Specific

Table H-1 lists areas that house equipment that is needed to ensure safe shutdown of
the plant. Personnel access to those areas may be an important factor in monitoring
and controlling equipment operability. Table H-1 includes structures that are in contact
with or immediately adjacent to (directly impacts or obstructs) the areas that actually
contain the equipment of concern.

For the purposes of declaring an emergency event, the term "extinguished" means no
visible flames.

A steam line break or steam EXPLOSION that damages permanent structures or
equipment in a PROTECTED AREA would be classified under this EAL.

1. NEI 99-01 Rev 5, HU2

2. U2 UFSAR, Table 3.2-1, Quality Assurance Category I and Seismic Category I
Systems and Components, Rev 19

3. U2 UFSAR, Table 3.2-2, Classification of Structures, Rev 19
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HA5
INITIATING DITION:

Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant or flammable
gases which jeopardize operation of operable equipment required to maintain safe
operations or safely shutdown the reactor.

9Operating Mode App-lcability:

1, 2,3, 4,5, 6, D

EALs: __ _ I
Notes:

" If the equipment in the stated area was already inoperable, or out of service, before
the event occurred, then this EAL should not be declared as it will have no adverse
impact on the ability of the plant to safely operate or safely shutdown beyond that
already allowed by Technical Specifications at the time of the event.

* This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.

1. Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant or
flammable gases which jeopardize operation of systems required to maintain
safe operations or safely shutdown the reactor.

Generic

Gases in a VITAL AREA can affect the ability to safely operate or safely shutdown the
reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.

Declaration should not be delayed for confirmation from atmospheric testing if the
atmosphere poses an immediate threat to life and health or an immediate threat of
severe exposure to gases. This could be based upon documented analysis, indication
of personnel ill effects from exposure, or operating experience with the hazards.

If the equipment in the stated area is already inoperable or out of service, before the
event occurred, then this EAL should not be declared as it will have no adverse impact
on the ability of the plant to safely operate or safely shutdown beyond that already
allowed by Technical Specifications at the time of the event.

This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.
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HA5 (continued)

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of
around 19%, which can lead to breathing difficulties, unconsciousness or even death.

An uncontrolled release of flammable gasses within a facility structure has the potential
to affect safe operation of the plant by limiting either operator or equipment operations
due to the potential for ignition and resulting equipment damage/personnel injury.
Flammable gases, such as hydrogen and acetylene, are routinely used to maintain plant
systems (hydrogen) or to repair equipment/components (acetylene - used in welding).
This EAL assumes concentrations of flammable gasses which can ignite/support
combustion.

Site Specific

None

1Bai RefEre-ces 5H

1. NEI 99-01 Rev 5, HA3

2. NEI 99-01 Rev 5, FAQ# 24
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HU5

Release of toxic, corrosive, asphyxiant or flammable gases deemed detrimental to
NORMAL PLANT OPERATIONS.

1,2, 3, 4, 5, 6, D

XEALs: --I

Note: This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.

1. Toxic, corrosive, asphyxiant or flammable gases in amounts that have or could
adversely affect NORMAL PLANT OPERATIONS.

OR

2. Report by local, county or state officials for evacuation or sheltering of site
personnel based on an OFFSITE event.

Bsis:
Generic

This EAL is based on the release of toxic, corrosive, asphyxiant or flammable gases of
sufficient quantity to affect NORMAL PLANT OPERATIONS.

The fact that SCBA may be worn does not eliminate the need to declare the event.

This IC is not intended to require significant assessment or quantification. It assumes an
uncontrolled process that has the potential to affect plant operations. This would
preclude small or incidental releases, e.g. handheld FIRE extinguishers, or releases that
do not impact structures needed for plant operation.

This EAL does not apply to FIRE fighting activities that automatically or manually
activate a FIRE suppression system in an area.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of
around 19%, which can lead to breathing difficulties, unconsciousness or even death.

Site Specific

None
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HU5 (continued)

Basis _eference(s) 5,HU

1. NEI 99-01 Rev 5, HU3

2. NEI 99-01 Rev 5, FAQ# 24
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HG6
[tINI~TIATNG C'O-ND!-TIOh:

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of a GENERAL EMERGENCY.

Opeatin Applicability: ...

1,2, 3, 4, 5, 6, D

1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which involve actual or
IMMINENT substantial core degradation or melting with potential for loss of
containment integrity or HOSTILE ACTION that results in an actual loss of
physical control of the facility. Releases can be reasonably expected to exceed
EPA PROTECTIVE ACTION GUIDE exposure levels OFFSITE for more than the
immediate site area.

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the EMERGENCY CLASSIFICATION
LEVEL description for GENERAL EMERGENCY.

Site Specific

None

LBasis Reference(s): ~. .

1. NEI 99-01 Rev 5, HG2

2. EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents
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HS6

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of a SITE AREA EMERGENCY.

Operatig Mode pplicabil~ity: -

1, 2, 3, 4, 5, 6, D

TELs.

1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which involve actual or
likely major failures of plant functions needed for protection of the public or
HOSTILE ACTION that results in intentional damage or malicious acts: (1)
toward site personnel or equipment that could lead to the likely failure of or, (2)
that prevent effective access to equipment needed for the protection of the
public. Any releases are not expected to result in exposure levels which exceed
EPA PROTECTIVE ACTION GUIDE exposure levels beyond the site boundary.

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the EMERGENCY CLASSIFICATION
LEVEL description for SITE AREA EMERGENCY.

Site Specific

None

Basis Reference(s) W :--- .

1. NEI 99-01 Rev 5, HS3

2. EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents
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HA6

LINIT;IATING CONDfITON: ~. ......

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of an ALERT.

Operating Mod0e Applicability:

1,2, 3, 4, 5, 6, D

EAs:_
1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR

indicate that events are in progress or have occurred which involve actual or
potential substantial degradation of the level of safety of the plant or a security
event that involves probable life threatening risk to site personnel or damage to
site equipment because of HOSTILE ACTION. Any releases are expected to be
limited to small fractions of the EPA PROTECTIVE ACTION GUIDE exposure
levels.

Basis: ~ ~-----------.-..-.

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the ALERT EMERGENCY
CLASSIFICATION LEVEL.

Site Specific

None

B asi _•e s k re 'I, nce(s):

1. NEI 99-01 Rev 5, HA6

2. EPA-400, Manual of Protective Action Guides and Protective Actions for Nuclear
Incidents
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HU6
INTATN CODTION
Other conditions exist which in the judgment of the EMERGENCY DIRECTOR warrant
declaration of an UNUSUAL EVENT.

,O ii ea Mode A hpicability:

1,2, 3, 4, 5, 6, D

E[EAls.: _ :----- ------ _ :::__

1. Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
indicate that events are in progress or have occurred which indicate a potential
degradation of the level of safety of the plant or indicate a security threat to
facility protection has been initiated. No releases of radioactive material requiring
OFFSITE response or monitoring are expected unless further degradation of
safety systems occurs.

[ B a....sis:..... ... 7 .".....:;"U " 'g° " •'• • ii••Ii•I •- ' '''' g'

Generic

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed
by the EMERGENCY DIRECTOR to fall under the UNUSUAL EVENT EMERGENCY
CLASSIFICATION LEVEL.

Site Specific

None

LB~asms§: eference(s .. ............. . ..

1. NEI 99-01 Rev 5, HU5
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E-HU1

Damage to a loaded cask CONFINEMENT BOUNDARY.

[OperatingM Mode Applicability:
Not Applicable

1. Damage to a loaded cask CONFINEMENT BOUNDARY.

L-basis'',

Generic

An UNUSUAL EVENT in this IC is categorized on the basis of the occurrence of an
event of sufficient magnitude that a loaded cask CONFINEMENT BOUNDARY is
damaged or violated. This includes classification based on a loaded fuel storage cask
CONFINEMENT BOUNDARY loss leading to the degradation of the fuel during storage
or posing an operational safety problem with respect to its removal from storage.

The results of the ISFSI Safety Analysis Report (SAR) per NUREG 1536 or SAR
referenced in the cask's Certificate of Compliance and the related NRC Safety
Evaluation Report identify natural phenomena events and accident conditions that could
potentially affect the CONFINEMENT BOUNDARY. This EAL addresses a dropped
cask, a tipped over cask, EXPLOSION, PROJECTILE damage, FIRE damage or natural
phenomena affecting a cask (e.g., seismic event, tornado, etc.).

Site Specific

None.

LasisReference(s)".

1. NEI 99-01 Rev 5, E-HU1
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SG1
ITIA~NG61b ONIiON: ... .......

Prolonged loss of all OFFSITE and all ONSITE AC power to emergency busses.

1,2,3,4

1. a. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF
4KV emergency busses.

AND

b. EITHER of the following:

0 Restoration of EITHER the AE 4KV emergency bus OR DF 4KV
emergency bus within 4 hours is not likely.

* Core Cooling - Red entry conditions met.

Generic

Loss of all AC power to emergency busses compromises all plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal, and the
Ultimate Heat Sink. Prolonged loss of all AC power to emergency busses will lead to
loss of fuel clad, RCS, and containment, thus warranting declaration of a GENERAL
EMERGENCY.

The hours to restore AC power can be based on a site blackout coping analysis
performed in conformance with 10 CFR 50.63 and Regulatory Guide 1.155, "Station
Blackout," as available. Appropriate allowance for OFFSITE emergency response
including evacuation of surrounding areas should be considered. Although this IC may
be viewed as redundant to the Fission Product Barrier Degradation IC, its inclusion is
necessary to better assure timely recognition and emergency response.

This IC is specified to assure that in the unlikely event of a prolonged station blackout,
timely recognition of the seriousness of the event occurs and that declaration of a
GENERAL EMERGENCY occurs as early as is appropriate, based on a reasonable
assessment of the event trajectory.

The likelihood of restoring at least one emergency bus should be based on a realistic
appraisal of the situation since a delay in an upgrade decision based on only a chance
of mitigating the event could result in a loss of valuable time in preparing and
implementing public PROTECTIVE ACTIONS.

In addition, under these conditions, Fission Product Barrier monitoring capability may be
degraded.
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SG1 (continued)
Site Specific

OFFSITE AC power is considered AC power supplied from the grid.

A cross-tie connecting the 4,160 V normal busses 1A and 1D of BVPS-1, and 2A and
2D of BVPS-2 provides the capability to provide limited power to the emergency busses
at one unit from either of the emergency diesel generators (EDGs) at the other unit.

The design of the SBO cross-tie circuit conforms with guidance provided by Regulatory
Guide 1.155 and NUMARC 87-00. The circuit consists of four locally operated 4,160 V
breakers installed at switchgear busses 1A, 1 D, 2A, and 2D, and interconnected by 5
kV power cables protected against the effects of likely weather-related events. The
normal to emergency 4,160 V bus connections, described in Sections 8.3.1.1.2 and
8.3.1.1.6, complete the circuit to the AAC power source.

The cross-tie between the normal 4,160 V busses is disconnected (breakers racked out)
during normal plant operation and requires manual operator action to place into service
during SBO conditions. Energization of the cross-tie and startup of equipment to cope
with a SBO is administratively controlled and procedurally addressed by EMERGENCY
OPERATING PROCEDURES for BVPS-1 and BVPS-2.

[Basis Re'ferencefis):

1. NEI 99-01 Rev 5, SG1

2. U2 UFSAR Section 8.3.1.1.19, Station Blackout (SBO) 4,160 V Cross-Tie, Rev
19

3. DEC-0246, Coping Duration for Station Black Out, Rev 0
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SS1

Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15 minutes or
longer.

LOperating Mode Applhcability: .

1,2,3,4

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
has exceeded, or will likely exceed, the applicable time.

" Credit cannot be taken for emergency busses being powered from the other unit's
emergency diesel generators.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF 4KV
emergency busses for 15 minutes or longer.

FBasis: ___ ____

Generic

Loss of all AC power to emergency busses compromises all plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal and the
Ultimate Heat Sink. Prolonged loss of all AC power to emergency busses will lead to
loss of fuel clad, RCS, and containment, thus this event can escalate to a GENERAL
EMERGENCY.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of OFFSITE power.

At multi-unit stations, the EALs should allow credit for operation of installed design
features, such as cross-ties or swing diesels, provided that abnormal or EMERGENCY
OPERATING PROCEDURES address their use. However, these stations must also
consider the impact of this condition on other shared safety functions in developing the
site specific EAL.

Plants that have a proceduralized capability to cross-tie AC power from an OFFSITE
power supply of a companion unit may take credit for the redundant power source in the
associated EAL for this IC.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS1 (continued)
Site Specific

OFFSITE AC power is considered AC power supplied from the grid.

A cross-tie connecting the 4,160 V normal busses 1A and 1D of BVPS-1, and 2A and
2D of BVPS-2 provides the capability to provide limited power to the emergency busses
at one unit from either of the emergency diesel generators (EDGs) at the other unit.

The design of the SBO cross-tie circuit conforms with guidance provided by Regulatory
Guide 1.155 and NUMARC 87-00. The circuit consists of four locally operated 4,160 V
breakers installed at switchgear busses 1A, 1D, 2A, and 2D, and interconnected by 5
kV power cables protected against the effects of likely weather-related events. The
normal to emergency 4,160 V bus connections, described in Sections 8.3.1.1.2 and
8.3.1.1.6, complete the circuit to the AAC power source.

The cross-tie between the normal 4,160 V busses is disconnected (breakers racked out)
during normal plant operation and requires manual operator action to place into service
during SBO conditions. Energization of the cross-tie and startup of equipment to cope
with a SBO is administratively controlled and procedurally addressed by EMERGENCY
OPERATING PROCEDURES for BVPS-1 and BVPS-2.

Credit cannot be taken for emergency busses being powered from the other unit's
emergency diesel generators.

Basis Reference(s): . .,.

1. NEI 99-01 Rev 5, SS1
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA1
IINITIATING CONDTON: _ -: .. . _

AC power capability to emergency busses reduced to a single source for 15 minutes or
longer.

!OperatingM ode Applicability-: .. . .

1,2,3,4

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. AC power to AE and DF 4KV emergency busses is reduced to a single
power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in loss of ALL AC
power to BOTH AE and DF 4KV emergency busses.

Generic

The condition indicated by this IC is the degradation of the OFFSITE and ONSITE AC
power systems such that any additional single failure would result in a loss of all AC
power to emergency buses. This condition could occur due to a loss of OFFSITE power
with a concurrent failure of all but one emergency generator to supply power to its
emergency busses. Another related condition could be the loss of all OFFSITE power
and loss of ONSITE emergency generators with only one train of emergency busses
being backfed from the unit main generator, or the loss of ONSITE emergency
generators with only one train of emergency busses being backfed from OFFSITE
power.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of power.

Site Specific

None

1BasNis Referen1e(s):

1. NEI 99-01 Rev 5, SA5

2. NEI 99-01 Rev 5, FAQ# 36
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

Sul
INITIATING CONDITION:-
Loss of all OFFSITE AC power to emergency busses for 15 minutes or longer.

IperatilngModeApplIcabilitV _ __

1,2,3,4

{As:
Note: The EMERGENCY DIRECTOR should not wait until the applicable time has

elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of ALL OFFSITE AC power to BOTH AE and DF 4KV emergency busses
for 15 minutes or longer.

B--asis:

Generic

Prolonged loss of OFFSITE AC power reduces required redundancy and potentially
degrades the level of safety of the plant by rendering the plant more vulnerable to a
complete loss of AC power to emergency busses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of OFFSITE power.

Site Specific

None

1. Nis Ref-erence(s U1

1. NEI 99-01 Rev 5, SWl
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS2
1lNITIATING CONDITION:'f. __ _______

Loss of all vital DC power for 15 minutes or longer.

L p pgMd Applicabilit:__

1,2,3,4

EALs:_ _
Note: The EMERGENCY DIRECTOR should not wait until the applicable time has

elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. < 110.4 VDC on ALL safety related DC busses (2-1, 2-2, 2-3 and 2-4) for 15
minutes or longer.

Generic

Loss of all DC power compromises ability to monitor and control plant safety functions.
Prolonged loss of all DC power will cause core uncovering and loss of containment
integrity when there is significant decay heat and sensible heat in the reactor system.

Site specific bus voltage should be based on the minimum bus voltage necessary for
the operation of safety related equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those
loads. This voltage is usually near the minimum voltage selected when battery sizing is
performed. Typically the value for the entire battery set is approximately 105 VDC. For a
60 cell string of batteries the cell voltage is typically 1.75 Volts per cell. For a 58 string
battery set the minimum voltage is typically 1.81 Volts per cell.

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

The safety-related 125 VDC power distribution system is composed of the following
[T.S. Bases 3.8.5 & UFSAR Section 8.3.2]:

* two 1700 amp-hour [BAT-2-1 & -2] and two 1140 amp-hour [BAT-2-3 & -4] 125 VDC
batteries

• four 100 amp battery chargers

" four 125 VDC Switchboards [DC-SWBD2-1, -2, -3 & -4]

" ten 125 VDC distribution panels (four each for [DC-SWBD2-1 & -2] and one each for
[DC-SWBD2-3 & -4])
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS2 (continued)

The system also supports a 120 VAC Vital Bus System (that powers vital plant
instrumentation), which is powered from 125 VDC / 120 VAC inverters (or by rectified
480 VAC power being inverted, when AC power is available).

The 125 VDC and 120 VAC Vital Bus Systems are designed to provide redundant and
reliable power to components and systems that are essential to plant safety, including
the Reactor Protective System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS) (T.S. Bases 3.8.8).

The station batteries supply essential and nonessential 125 VDC loads and distribution
panels during a loss of the battery charger supply. The batteries are sized to supply the
station DC and AC vital bus loads for a period of 2 hours without AC power (UFSAR
8.3.2.1.3).

The 60 cell station batteries are rated at 1700 amp-hour capacity [BAT-2-1 & -2] or 1140
amp-hour capacity [BAT-2-3 & -4] to an end voltage of 1.84 volts per cell, i.e., 110.4
VDC battery voltage (UFSAR 8.3.2.1.3).

The system also supports a 120 VAC Vital Bus System (that powers vital plant
instrumentation), which is powered from 125 VDC / 120 VAC inverters (or by rectified
480 VAC power being inverted, when AC power is available).

The 125 VDC and 120 VAC Vital Bus Systems are designed to provide redundant and
reliable power to components and systems that are essential to plant safety, including
the Reactor Protective System (RPS) and the Engineered Safety Feature Actuation System
(ESFAS) (T.S. Bases 3.8.8).

The station batteries supply essential and nonessential 125 VDC loads and distribution
panels during a loss of the battery charger supply. The batteries are sized to supply the
station DC and AC vital bus loads for a period of 2 hours without AC power (UFSAR
8.3.2.1.3).

The 60 cell station batteries are rated at 1700 amp-hour capacity [BAT-2-1 & -2] or 1140
amp-hour capacity [BAT-2-3 & -4] to an end voltage of 1.84 volts per cell, i.e., 110.4
VDC battery voltage (UFSAR 8.3.2.1.3).
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS2 (continued)

BaSi-Ref ern• c s).:

1. NEI 99-01 Rev 5, SS3

2. U2 UFSAR Section 8.3.2, DC Power Systems, Rev 19

3. U2 UFSAR Section 8.3.2.1.3, DC Power System Arrangement and Sizing, Rev
19

4. U2 UFSAR Section 8.3.2.2, DC Power Systems Analysis, Rev 19

5. BVPS-1&2 Technical Specification 3.8.7, Inverters - Operating, Rev 0
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SG3
IINITIATING CONDIT...ON:LI iAT----CO0ND-- ON: .1... ..N-:

Automatic trip and all manual actions failed to shutdown the reactor and indication of an
extreme challenge to the ability to cool the core exists.

Op-era-t M-od-e Applially
1,2

EALs: ... . . "

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

b. ALL manual trip actions failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

c. EITHER of the following has occurred:

0 Core Cooling - Red entry conditions met.

0 Heat Sink - Red entry conditions met..

Generic

Under these conditions, the reactor is producing more heat than the maximum decay
heat load for which the safety systems are designed and efforts to bring the reactor
subcritical are unsuccessful.

The reactor should be considered shutdown when it is producing less heat than the
maximum decay heat load for which the safety systems are designed (typically 3 to 5%
power). For plants using CSFSTs, this EAL equates to the criteria used to determine a
VALID Subcriticality Red Path.
For PWRs, the extreme challenge to the ability to cool the core is intended to mean that
the core exit temperatures are at or approaching 12000 F or that the reactor vessel
water level is below the top of active fuel. For plants using CSFSTs, this EAL equates
to a Core Cooling Red condition combined with a Subcriticality Red condition.

Another consideration is the inability to initially remove heat during the early stages of
this sequence. For PWRs, if emergency feedwater flow is insufficient to remove the
amount of heat required by design from at least one steam generator, an extreme
challenge should be considered to exist. For plants using CSFSTs, this EAL equates to
a Heat Sink Red condition combined with a Subcriticality Red condition.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SG3 (continued)
In the event either of these challenges exists at a time that the reactor has not been
brought below the power associated with the safety system design a core melt
sequence exists. In this situation, core degradation can occur rapidly. For this reason,
the GENERAL EMERGENCY declaration is intended to be anticipatory of the fission
product barrier table declaration to permit maximum OFFSITE intervention time.

Site Specific

This EAL considers all actions to trip the reactor at and away from the reactor control
console.

F sB Ref. -...ernce.(s.):

1. NEI 99-01 Rev 5, SG2

2. NEI 99-01 Rev 5, FAQ# 31
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS3
ilNIfiATING6 CO0NbiT9ON:.
Automatic trip and manual actions taken within the Controls Area (CA) failed to
shutdown the reactor.

Loperatrng M-odae Applic-a-b-ility
1,2

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

b. Manual trip actions taken within the Controls Area (CA) failed to shutdown
the reactor as indicated by reactor power > 5%.

Generic

Under these conditions, the reactor is producing more heat than the maximum decay
heat load for which the safety systems are designed and efforts to bring the reactor
subcritical are unsuccessful. A SITE AREA EMERGENCY is warranted because
conditions exist that lead to IMMINENT loss or potential loss of both fuel clad and RCS.

The reactor should be considered shutdown when it is producing less heat than the
maximum decay heat load for which the safety systems are designed (typically 3 to 5%
power).

Manual scram (trip) actions taken at the reactor control console are any set of actions
by the reactor operator(s) at which causes or should cause control rods to be rapidly
inserted into the core and shuts down the reactor.

Manual scram (trip) actions are not considered successful if action away from the
reactor control console is required to scram (trip) the reactor. This EAL is still applicable
even if actions taken away from the reactor control console are successful in shutting
the reactor down because the design limits of the fuel may have been exceeded or
because of the gross failure of the Reactor Protection System to shutdown the plant.

Site Specific

None

Basis Reference(s): ... ....... . , --

1. NEI 99-01 Rev 5, SS2

2. NEI 99-01 Rev 5, FAQ# 31
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA3
INITIATING CONDITION: ..

Automatic trip failed to shutdown the reactor and the manual actions taken from the
Controls Area (CA) are successful in shutting down the reactor.

;Op erating Mode Applicability --Y --1-1----.
1,2

1. a. An automatic reactor trip failed to shutdown the reactor.

AND

b. Manual trip actions taken within the Controls Area (CA) successfully
shutdown the reactor as indicated by reactor power < 5%.

Basis:--
Generic

The reactor should be considered shutdown when it is producing less heat than the
maximum decay heat load for which the safety systems are designed (typically 3 to 5%
power).

Manual scram (trip) actions taken at the reactor control console are any set of actions
by the reactor operator(s) which causes or should cause control rods to be rapidly
inserted into the core and shuts down the reactor.

If the manual scram (trip) switches/pushbuttons on the CONTROL ROOM console
panels are considered an automatic input into the Reactor Protection System, a failure
to scram (trip) without any other automatic input would make this threshold applicable.

This condition indicates failure of the automatic protection system to scram (trip) the
reactor. This condition is more than a potential degradation of a safety system in that a
front line automatic protection system did not function in response to a scram (trip)
signal. Thus the plant safety has been compromised because design limits of the fuel
may have been exceeded. An ALERT is indicated because conditions may exist that
lead to potential loss of fuel clad or RCS and because of the failure of the Reactor
Protection System to automatically shutdown the plant.

Site Specific

None

BssRefqerence(s): ___ _-_

1. NEI 99-01 Rev 5, SA2

2. NEI 99-01 Rev 5, FAQ#s 31 and 35
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SU3
4INITIATING CONDITION:

Inadvertent criticality.

3, 4

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

Generic

This IC addresses inadvertent criticality events. This IC indicates a potential
degradation of the level of safety of the plant, warranting an UNUSUAL EVENT
EMERGENCY CLASSIFICATION LEVEL. This IC excludes inadvertent criticalities that
occur during planned reactivity changes associated with reactor startups (e.g., criticality
earlier than estimated).

This condition can be identified using the startup rate monitor. The term "sustained" is
used in order to allow exclusion of expected short term positive startup rates from
planned control rod movements (such as shutdown bank withdrawal). These short term
positive startup rates are the result of the increase in neutron population due to
subcritical multiplication.

Site Specific

This condition can be identified using:

" Source Range Detectors N-31 & N-32

* Intermediate Range Detectors N-35 & N-36

" Scaler Timer N-34 (Audible Count Rate)

" Gamma Metrics N-54A & 54B (refer to UFSAR 4.4.6.6.)

B asis R eference(s):.......... ..... .. ........ . . . . " .. . .." •

1. NEI 99-01 Rev 5, SU8

2. Regulatory Guide 8.12, Criticality Accident Alarm Systems
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS4
IlNITIATINGCONDiTiON: .. ,

Inability to monitor a significant transient in progress.

Opraig _Mode Applicabiliy
1,2,3,4

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. Loss of > 75% of EITHER of the following for 15 minutes or longer:

0 CONTROL ROOM Annunciator Panels (Al, A2, A4 - Al 1).

OR

* CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

• Reactivity Control (ability to shut down the reactor and keep it
shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

AND

b. A Table S-2 significant transient is in progress.

Table S-2: Significant Transients

0 Automatic turbine runback > 25% thermal reactor power

* Electrical load rejection > 25% full electrical load

* Reactor trip

• Safety Injection actuation

AND

c. COMPENSATORY INDICATIONS are unavailable.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS4 (continued)
1Basis: -

Generic

This IC is intended to recognize the threat to plant safety associated with the complete
loss of capability of the CONTROL ROOM staff to monitor plant response to a
significant transient.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected. It is not intended that plant personnel
perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions. It is also not intended that
the Shift Supervisor be tasked with making a judgment decision as to whether additional
personnel are required to provide increased monitoring of system operation.

It is further recognized that most plant designs provide redundant safety system
indication powered from separate uninterruptible power supplies. While failure of a large
portion of annunciators is more likely than a failure of a large portion of indications, the
concern is included in this EAL due to difficulty associated with assessment of plant
conditions. The loss of specific, or several, safety system indicators should remain a
function of that specific system or component operability status. This will be addressed
by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10 CFR
50.72. If the shutdown is not in compliance with the Technical Specification action, the
UNUSUAL EVENT is based on SU5, "Inability to Reach Required Shutdown Within
Technical Specification Limits."

A SITE AREA EMERGENCY is considered to exist if the CONTROL ROOM staff cannot
monitor safety functions needed for protection of the public while a significant transient
is in progress.

Site specific annunciators for this EAL should be limited to include those identified in the
Abnormal Operating Procedures, in the EMERGENCY OPERATING PROCEDURES,
and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.)

Site specific indications needed to monitor safety functions necessary for protection of
the public must include CONTROL ROOM indications, computer generated indications
and dedicated annunciation capability.

The specific indications should be those used to determine such functions as the ability
to shut down the reactor, maintain the core cooled, to maintain the Reactor Coolant
System intact, maintain the spent fuel cooled, and to maintain containment intact.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SS4 (continued)

A significant transient is an UNPLANNED event involving one or more of the following
site specific criteria: (1) automatic turbine runback greater than 25% thermal reactor
power, (2) electrical load rejection greater than 25% full electrical load, (3) Reactor trip,
or (4) Safety Injection activation.

COMPENSATORY INDICATIONS in this context include computer based information
such as SPDS. This should include all computer systems available for this use
depending on specific plant design and subsequent retrofits.

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

CONTROL ROOM safety system annunciators are provided on annunciator panels Al,
A2 and A4 through Al1.

1Basis Reference(s):

1. NEI 99-01 Rev 5, SS6

2. NEI 99-01 Rev 5, FAQ# 39
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA4
iýNITIATING CONDITION:,

Loss of safety system annunciation or indication in the CONTROL ROOM with either:
(1) a significant transient in progress, or (2) COMPENSATORY INDICATIONS are
unavailable.

ýOpertig Mode.Applicabliy
1,2,3,4

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. Loss of > 75% of EITHER of the following for 15 minutes or longer:

" CONTROL ROOM Annunciator Panels (Al, A2, A4 - All).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

0 Reactivity Control (ability to shut down the reactor and keep it
shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

AND

b. EITHER of the following:

* A Table S-2 significant transient is in progress.

Table S-2: Significant Transients

* Automatic turbine runback > 25% thermal reactor power

* Electrical load rejection > 25% full electrical load

* Reactor trip
* Safety Injection actuation

OR

* COMPENSATORY INDICATIONS are unavailable.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA4 (continued)
B asis: " . .. .....

Generic

This IC is intended to recognize the difficulty associated with monitoring changing plant
conditions without the use of a major portion of the annunciation or indication equipment
during a significant transient.

Recognition of the availability of computer based indication equipment is considered
(e.g., SPDS, plant computer, etc.).

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected. It is not intended that plant personnel
perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions. It is also not intended that
the Shift Supervisor be tasked with making a judgment decision as to whether additional
personnel are required to provide increased monitoring of system operation.

It is further recognized that most plant designs provide redundant safety system
indication powered from separate uninterruptible power supplies. While failure of a large
portion of annunciators is more likely than a failure of a large portion of indications, the
concern is included in this EAL due to difficulty associated with assessment of plant
conditions. The loss of specific, or several, safety system indicators should remain a
function of that specific system or component operability status. This will be addressed
by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10 CFR
50.72. If the shutdown is not in compliance with the Technical Specification action, the
UNUSUAL EVENT is based on SU5, "Inability to Reach Required Operating Mode
Within Technical Specification Limits."

Site specific annunciators or indicators for this EAL must include those identified in the
Abnormal Operating Procedures, in the EMERGENCY OPERATING PROCEDURES,
and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

A significant transient is an UNPLANNED event involving one or more of the following
site specific criteria: (1) automatic turbine runback greater than 25% thermal reactor
power, (2) electrical load rejection greater than 25% full electrical load, (3) Reactor trip,
or (4) Safety Injection activation.

COMPENSATORY INDICATIONS in this context include computer based information
such as SPDS. This should include all computer systems available for this use
depending on specific plant design and subsequent retrofits.

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SA4 (continued)

Site Specific

CONTROL ROOM safety system annunciators are provided on annunciator panels Al,
A2 and A4 through Al1.

1Basi RE -0r ces): 5,S
1. NEI 99-01 Rev 5, SA4

2. NEI 99-01 Rev 5, FAQ# 39
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Section 4
EMERGENCY ACTION LEVEL Bases

Emergency Preparedness Plan

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SU4
INITIATING CONDITGON:
Loss of safety system annunciation or indication in the CONTROL ROOM for 15
minutes or longer.

iOperating Mode App!icabifity:-
---. ~----.- ----.-.--- j

1,2,3,4

iE A s ............ -7,. -.. • ....

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of > 75% of EITHER of the following for 15 minutes or longer:

" CONTROL ROOM Annunciator Panels (Al, A2, A4 - Al 1).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

* Reactivity Control (ability to shut down the reactor and keep it
shut down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

B asis: .. ...................

Generic

This IC and its associated EAL are intended to recognize the difficulty associated with
monitoring changing plant conditions without the use of a major portion of the
annunciation or indication equipment.

Recognition of the availability of computer based indication equipment is considered
(e.g., SPDS, plant computer, etc.).

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected. It is not intended that plant personnel
perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions.
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Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - HOT

SU4 (continued)

It is further recognized that most plant designs provide redundant safety system
indication powered from separate uninterruptible power supplies. While failure of a large
portion of annunciators is more likely than a failure of a large portion of indications, the
concern is included in this EAL due to difficulty associated with assessment of plant
conditions. The loss of specific, or several, safety system indicators should remain a
function of that specific system or component operability status. This will be addressed
by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10 CFR 50.72.
If the shutdown is not in compliance with the Technical Specification action, the
UNUSUAL EVENT is based on SU5, "Inability to Reach Required Operating Mode
Within Technical Specification Limits."

Site specific annunciators or indicators for this EAL must include those identified in the
Abnormal Operating Procedures, in the EMERGENCY OPERATING PROCEDURES,
and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

Fifteen minutes was selected as a threshold to exclude transient or momentary power
losses.

Site Specific

CONTROL ROOM safety system annunciators are provided on annunciator panels Al,
A2 and A4 through All.

Basis Referencle(s): .. ..

1. NEI 99-01 Rev 5, SU3
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SU5
11N1TIATING CONDITION: __ _ _ __ ]
Inability to reach required operating mode within Technical Specification limits.

. .perat gMode Applicability: _____ - ___... __

1,2,3,4

EALs:_ _

1. Plant is not brought to required operating mode within Technical Specification
LCO action statement time.

Iasis:

Generic

Limiting Conditions for Operation (LCOs) require the plant to be brought to a required
operating mode when the Technical Specification required configuration cannot be
restored. Depending on the circumstances, this may or may not be an emergency or
precursor to a more severe condition. In any case, the initiation of plant shutdown
required by the site Technical Specifications requires a four hour report under 10 CFR
50.72 (b), Non-emergency events.

The plant is within its safety envelope when being shut down within the allowable action
statement time in the Technical Specifications. An immediate UNUSUAL EVENT is
required 'when the plant is not brought to the required operating mode within the
allowable action statement time in the Technical Specifications. Declaration of an
UNUSUAL EVENT is based on the time at which the LCO specified action statement
time period elapses under the site Technical Specifications and is not related to how
long a condition may have existed.

Site Specific

None

1. NE9Reference(s):

1 . NEI 99-01 Rev 5, SU2
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SU6
[INITIATING CONDITION: "•'

Loss of all ONSITE or OFFSITE communications capabilities.

dOperating Mode Applicability:

1,2,3,4

1. Loss of ALL of the following ONSITE communication methods affecting the
ability to perform routine operations:

* Radios.

* Plant page.

* Plant telephone System (hardwired).

OR

2. Loss of ALL of the following OFFSITE communications methods affecting the
ability to perform OFFSITE notifications:

* NRC Emergency Notification System - ENS (Red Phone).

* NRC Health Physics Network - HPN.

• Commercial telephones (hardwired and wireless).

•B asls. . - ... ... ,

Generic

The purpose of this IC and its associated EALs is to recognize a loss of
communications capability that either defeats the plant operations staff ability to perform
routine tasks necessary for plant operations or the ability to communicate issues with
OFFSITE authorities.

The loss of OFFSITE communications ability is expected to be significantly more
comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary OFFSITE communications is sufficient to
inform Federal, State, and local authorities of plant problems. This EAL is intended to be
used only when extraordinary means (e.g., relaying of information from non-routine
radio transmissions, individuals being sent to OFFSITE locations, etc.) are being used
to make communications possible.

Site specific list for ONSITE communications loss must encompass the loss of all
means of communications (e.g., commercial telephones, sound powered phone
systems, plant page systems and radios) routinely used for operations.
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Site specific list for OFFSITE communications loss must encompass the loss of all
means of communications with OFFSITE authorities. This should include the ENS,
commercial telephone lines, telecopy transmissions, and dedicated phone systems that
are routinely used for OFFSITE emergency notifications.

Site Specific

None

1Basis Referene 5s)

1. NEI 99-01 Rev 5, SU6
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SU7
,INITIATING CONDITION: .. . . .

RCS leakage.

O- per-atn MdApplicability:

1,2,3,4

LEAI-s - ......

Note:

" Identified, unidentified and pressure boundary RCS leakage as defined by Technical
Specifications.

* Relief valve normal operation should be excluded unless it fails to close and cannot
be isolated.

1. Unidentified or pressure boundary leakage > 10 gpm.

OR

2. Identified leakage > 25 gpm.

Basis: ____ __ __ _

Generic

This IC is included as an UNUSUAL EVENT because it may be a precursor of more
serious conditions and, as result, is considered to be a potential degradation of the level
of safety of the plant. The 10 gpm value for the unidentified or pressure boundary
leakage was selected as it is observable with normal CONTROL ROOM indications.
Lesser values must generally be determined through time-consuming surveillance tests
(e.g., mass balances).

Relief valve normal operation should be excluded from this IC. However, a relief valve
that operates and fails to close per design should be considered applicable to this IC if
the relief valve cannot be isolated.

The EAL for identified leakage is set at a higher value due to the lesser significance of
identified leakage in comparison to unidentified or pressure boundary leakage.

Site Specific

Technical Specifications identifies the specific leakage location that qualifies as RCS
leakage and provides the definitions for identified, unidentified and pressure boundary
leakage.'

Isolating letdown is a standard abnormal operating procedure action and may prevent
unnecessary classifications when a non-RCS leakage path such as a CVCS leak exists.

Added generic basis Note for relief valve operation.
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SU7 (continued)

Basis Reference(s-): ---- ------

1. NEI 99-01 Rev 5, SU5

2. BVPS-1&2 Technical Specification 1.1, Definitions

3, BVPS-1&2 Technical Specification 3.4.13, RCS Operational Leakage
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SU9
FINITIATING CONDITI!ON':•''=> • i. • :,... :> : ( •=i,., : ,, •

Fuel clad degradation.

Operating Mode AppIcabIlit y:

1,2,3,4

1. Letdown Monitor (2CHS-RQ1 011B) > 2.98E+03 pCi/cc.

OR

2. RCS activity > 21 pCi/gm dose equivalent 1-131.

B asis:. .. .•• -, :- ,. .. . .v . .. .. . .

Generic

This EAL is included because it is a precursor of more serious conditions and, as result,
is considered to be a potential degradation of the level of safety of the plant.

EAL #1

This threshold addresses site specific radiation monitor readings that provide indication
of a degradation of fuel clad integrity.

EAL #2

This threshold addresses coolant samples exceeding coolant Technical Specifications
for transient iodine spiking limits.

Site Specific

EAL #1

This reading is not applicable if letdown is isolated since the monitor isolates with
letdown. As such, this reading would be useful only in those events (e.g., RCP locked
rotor) in which safety injection and containment isolation do not actuate.

EAL #2

An UNUSUAL EVENT is only warranted when actual fuel clad damage is the cause of
the elevated coolant sample (as determined by laboratory confirmation). However, fuel
clad damage should be assumed to be the cause of elevated RCS activity unless
another cause is known, e.g., RCS chemical decontamination evolution during
shutdown results in high activity levels. This EAL and its associated applicability are
based on Technical Specifications.
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Basis Reference(s): -- --_---------

1. NEI 99-01 Rev 5, SU4

2. BVPS-1&2 Technical Specification 3.4.16, RCS Specific Activity

3. ESR-SFL-88-027, Process Safety Limits and Alarm Setpoints for 2CHS-RQ-1 01
A/B, Rev 3
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IITIATING CONDITION: _ ".,

Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15 minutes or
longer.

LPeratongMode Applicability : .....

5,6, D

IEA Ls:. .... .. - -... ...

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF 4KV
emergency busses for 15 minutes or longer.

Basis:
Generic

Loss of all AC power compromises all plant safety systems requiring electric power
including Residual Heat Removal, ECCS, Containment Heat Removal, Spent Fuel Heat
Removal and the Ultimate Heat Sink.

The event can be classified as an ALERT when in cold shutdown, refueling, or defueled
mode because of the significantly reduced decay heat and lower temperature and
pressure, increasing the time to restore one of the emergency busses, relative to that
specified for the SITE AREA EMERGENCY EAL.

Fifteen minutes was selected as a threshold to exclude transient or momentary power

losses.

Site Specific

None

Basis Refe-nce(s)-.......

1. NEI 99-01 Rev 5, CA3
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INITIATING CONDITION:

AC power capability to emergency busses reduced to a single source for 15 minutes or
longer.

9perating Mode Applicability: - _ -....

5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. AC power to AE and DF 4KV emergency busses is reduced to a single
power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in loss of ALL AC
power to BOTH AE and DF 4KV emergency busses.

Generic

The condition indicated by this IC is the degradation of the OFFSITE and ONSITE AC
power systems such that any additional single failure would result in a station blackout.
This condition could occur due to a loss of OFFSITE power with a concurrent failure of
all but one emergency generator to supply power to its emergency busses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses
of OFFSITE power.

Site Specific

None

FEsi NeErence).5,. . . .

1. NEI 99-01 Rev 5, CU3

2. NEI 99-01 Rev 5, FAQ# 36
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CU2
,INTIATINGCONDITION: _-- ...

Loss of required DC power for 15 minutes or longer.

Oerati ModeApplicability .

5,6

EAt
Note: The EMERGENCY DIRECTOR should not wait until the applicable time has

elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. < 110.4 VDC on the required DC busses for 15 minutes or longer.

,Basis:~

Generic

The purpose of this IC and its associated EAL is to recognize a loss of DC power
compromising the ability to monitor and control the removal of decay heat during cold
shutdown or refueling operations.

Plants will routinely perform maintenance on a train related basis during shutdown
periods. It is intended that the loss of the operating (operable) train is to be considered.

Site specific bus voltage should be based on the minimum bus voltage necessary for
the operation of safety related equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those
loads. This voltage is usually near the minimum voltage selected when battery sizing is
performed. Typically the value for the entire battery set is approximately 105 VDC. For a
60 cell string of batteries the cell voltage is typically 1.75 Volts per cell. For a 58 string
battery set the minimum voltage is typically 1.81 Volts per cell.

Fifteen minutes was selected as a threshold to exclude transient or momentary power

losses.

Site Specific

The safety-related 125 VDC power distribution system is composed of the following
[T.S. Bases 3.8.5 & UFSAR Section 8.3.2]:

* two 1700 amp-hour [BAT-2-1 & -2] and two 1140 amp-hour [BAT-2-3 & -4] 125 VDC
batteries

" four 100 amp battery chargers

" four 125 VDC Switchboards [DC-SWBD2-1, -2, -3 & -4]
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CU2 (continued)
ten 125 VDC distribution panels (four each for [DC-SWBD2-1 & -2] and one each for
[DC-SWBD2-3 & -4])

The system also supports a 120 VAC Vital Bus System (that powers vital plant
instrumentation), which is powered from 125 VDC / 120 VAC inverters (or by rectified
480 VAC power being inverted, when AC power is available).

The 125 VDC and 120 VAC Vital Bus Systems are designed to provide redundant and
reliable power to components and systems that are essential to plant safety, including
the Reactor Protective System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS) (T.S. Bases 3.8.8).

The station batteries supply essential and nonessential 125 VDC loads and distribution
panels during a loss of the battery charger supply. The batteries are sized to supply the
station DC and AC vital bus loads for a period of 2 hours without AC power (UFSAR
8.3.2.1.3).

The 60 cell station batteries are rated at 1700 amp-hour capacity [BAT-2-1 & -2] or 1140
amp-hour capacity [BAT-2-3 & -4] to an end voltage of 1.84 volts per cell, i.e., 110.4
VDC battery voltage (UFSAR 8.3.2.1.3).

SBa-sis-Reference•(s•).iliiii _ -_•~• i'i .i_-i•l i•i:.i~ ~ _ __i.. ..... •..... .

1. NEI 99-01 Rev 5, CU7

2. U2 UFSAR Section 8.3.2, DC Power Systems, Rev 19

3. U2 UFSAR Section 8.3.2.1.3, DC Power System Arrangement and Sizing, Rev
19

4. U2 UFSAR Section 8.3.2.2, DC Power Systems Analysis, Rev 19

5. BVPS-1&2 Technical Specification 3.8.5, DC Sources - Shutdown, Rev 0

6. BVPS-1&2 Technical Specification 3.8.8, Inverters - Shutdown, Rev 0
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CU3
IlNITIATING CONDITION: .*.

Inadvertent criticality.

OperatingMode Applicability: -.............. ..

5,6

ALs:

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

L asis: i•• __ ____,_ ____ •

Generic

This IC addresses inadvertent criticality events that occur in cold shutdown or refueling
modes such as fuel mis-loading events and inadvertent dilution events. This IC
indicates a potential degradation of the level of safety of the plant, warranting an
UNUSUAL EVENT EMERGENCY CLASSIFICATION LEVEL.

This condition can be identified using the startup rate monitor. The term "sustained" is
used in order to allow exclusion of expected short term positive periods/startup rates
from planned fuel bundle or control rod movements during core alteration. These short
term positive startup rates are the result of the increase in neutron population due to
subcritical multiplication.

Site Specific

This condition can be identified using:

• Source Range Detectors N-31 & N-32

* Intermediate Range Detectors N-35 & N-36

" Scaler Timer N-34 (Audible Count Rate)

* Gamma Metrics N-54A & 54B (refer to UFSAR 4.4.6.6.)

BasilsReferenc e(s.): . __ _..

1. NEI 99-01 Rev 5, CU8

2. Regulatory Guide 8.12, Criticality Accident Alarm Systems
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CU6
fINITIATING CONDITDON': • :•,! •;' .• •.. .. .... • :•:;..••

Loss of all ONSITE or OFFSITE communications capabilities.

OQpe~rati.gMode Applicability: _--__..

5,6, D

E#ALs:

1. Loss of ALL of the following ONSITE communication methods affecting the
ability to perform routine operations:

* Radios.

* Plant page.

* Plant telephone System (hardwired).

OR

2. Loss of ALL of the following OFFSITE communications methods affecting the
ability to perform OFFSITE notifications:

* NRC Emergency Notification System - ENS.

* NRC Health Physics Network - HPN.

* Commercial telephones (hardwired and wireless).

Generic

The purpose of this IC and its associated EALs is to recognize a loss of
communications capability that either defeats the plant operations staff ability to perform
routine tasks necessary for plant operations or the ability to communicate issues with
OFFSITE authorities. The loss of OFFSITE communications ability is expected to be
significantly more comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary OFFSITE communications is sufficient to
inform Federal, State, and local authorities of plant issues. This EAL is intended to be
used only when extraordinary means (e.g., relaying of information from non-routine
radio transmissions, individuals being sent to OFFSITE locations, etc.) are being used
to make communications possible.

Site specific list for ONSITE communications loss must encompass the loss of all
means of communications (e.g., commercial telephones, sound powered phone
systems, plant page systems and radios).
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CU6 (continued)
Site specific list for OFFSITE communications loss must encompass the loss of all
means of communications with OFFSITE authorities. This should include the ENS,
commercial telephone lines, telecopy transmissions, and dedicated phone systems.

Site Specific

None

BasisReference(s) -

1. NEI 99-01 Rev 5, CU6
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CG7
INITIATING CONDITION:.
Loss of RCS inventory affecting fuel clad integrity with containment challenged.

Operating Mode Applicability:

5,6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. RCS level < 56% RVLIS Full Range (top of active fuel) for 30 minutes or
longer.

AND

b. ANY Table C-1 containment challenge indications.

OR

2. a. RCS level cannot be monitored with core uncovery for 30 minutes or
longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

" Containment Radiation Monitor (2RMR-RQ206 or 207) > 15 R/hr.

" Erratic source range monitor indication.

" UNPLANNED level rise in Containment sumps or incore instrument
sump.

AND

c. ANY Table C-1 containment challenge indications.

Table C-1: Containment Challenge Indications

* CONTAINMENT CLOSURE not established.
• Hydrogen concentration > 4% inside containment.

* UNPLANNED rise in containment pressure.
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CG7 (continued)

Generic

This IC represents the inability to restore and maintain RPV level to above the top of
active fuel with containment challenged. Fuel damage is probable if RPV level cannot
be restored, as available decay heat will cause boiling, further reducing the RPV level.
With the containment breached or challenged then the potential for unmonitored fission
product release to the environment is high. This represents a direct path for radioactive
inventory to be released to the environment. This is consistent with the definition of a
GENERAL EMERGENCY. The GENERAL EMERGENCY is declared on the occurrence
of the loss or IMMINENT loss of function of all three barriers.

These EALs are based on concerns raised by Generic Letter 88-17, "Loss of Decay
Heat Removal," SECY 91-283, "Evaluation of Shutdown and Low Power Risk Issues,"
NUREG-1449, "Shutdown and Low-Power Operation at Commercial Nuclear Power
Plants in the United States," and NUMARC 91-06, "Guidelines for Industry Actions to
Assess Shutdown Management."

A number of variables can have a significant impact on heat removal capability
challenging the fuel clad barrier. Examples include: mid-loop, reduced level/flange level,
head in place, cavity flooded, RCS venting strategy, decay heat removal system design,
vortexing pre-disposition, and U-tube draining.

Analysis indicates that core damage may occur within an hour following continued core
uncovery therefore, 30 minutes was conservatively chosen.

If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core
uncovery time limit, then escalation to GENERAL EMERGENCY would not occur.

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT
CLOSURE following a loss of heat removal or RCS inventory functions.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a
core uncovery could result in an explosive mixture of dissolved gases in containment.
However, containment monitoring and/or sampling should be performed to verify this
assumption and a GENERAL EMERGENCY declared if it is determined that an
explosive mixture exists.

EAL #2

Sump and tank level increases must be evaluated against other potential sources of
leakage such as cooling water sources inside the containment to ensure they are
indicative of RCS leakage.
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CG7 (continued)
In the cold shutdown mode, normal RCS level and RPV level instrumentation systems
will usually be available. In the Refueling mode, normal means of RPV level indication
may not be available. Redundant means of RPV level indication will usually be installed
(including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPV inventory loss
was occurring by observing sump and tank level changes. Sump and tank level
increases must be evaluated against other potential sources of leakage such as cooling
water sources inside the containment to ensure they are indicative of RCS leakage.

As water level in the RPV lowers, the dose rate above the core will increase. The dose
rate due to this core shine should result in site specific monitor indication and possible
alarm.

This EAL'should conservatively estimate a site specific dose rate setpoint indicative of
core uncovery (i.e., level at TOAF).

For PWRs, post-TMI studies indicated that the installed nuclear instrumentation will
operate erratically when the core is uncovered and that this should be used as a tool for
making such determinations.

Site Specific

EAL #2.b bullet #1

Containment radiation is indicated on containment radiation monitors (CRMs) 2RMR-
RQ206 and 207. These monitors are not located within line of sight of the reactor
vessel. The containment radiation monitor alert alarm is set at 6.18E+2 R/hr and high
alarm is set at 2.OE+4 R/hr. The alarm setpoints are considered operationally
significant, but above what would be expected for a loss of vessel level while in the
refuel mode. The CG7/CS7 CRM threshold values have been established at 15 R/Hr
(-1 Ox the low scale reading of 1.5 R/hr) to provide a reasonable and conservative
indication of abnormal conditions associated with elevated radiation levels in
containment due to a loss of water level with irradiated fuel in the vessel.

EAL #2.b bullet #2

Erratic Source Range Monitors indication can be identified using:

" Source Range Detectors N-31 & N-32

* Intermediate Range Detectors N-35 & N-36

" Scaler Timer N-34 (Audible Count Rate)

* Gamma Metrics N-54A & 54B (refer to UFSAR 4.4.6.6.)
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Table C-1

If hydrogen concentration reaches or exceeds 4% in an oxygen rich environment, a
potentially combustible mixture exists.

Hydrogen monitors, although available at all times, are not in service during normal
operations. They are started per 20M-46.4.F.

The hydrogen monitor measurement range is 0 - 10 volume percent.

1. NEI 99-01 Rev 5, CG1

2. 20M-5D.5.A.37, RVLIS Full Range Level vs. Reactor Vessel Height, Issue 4,
Rev 0

3. 20M-46.4.F, H2 Analyzer Startup, Rev 7
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INITIATING CONDITION:.

Loss of RCS inventory affecting core decay heat removal capability.

Operating Mode Applicabilityi:- -.

5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. CONTAINMENT CLOSURE not established.

AND

b. RCS level < 64% RVLIS Full Range (6" below bottom of hot leg).

OR

2. a.

b..

OR

CONTAINMENT CLOSURE established.

AND

RCS level < 56% RVLIS Full Range (top of active fuel).

3. a. RCS level cannot be monitored for 30 minutes or longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

" Containment Radiation Monitor (2RMR-RQ206 or 207) > 15 R/hr.

* Erratic source range monitor indication.

* UNPLANNED level rise in Containment sumps or incore instrument
sump.

;Basis:___ __

Generic

Under the conditions specified by this IC, continued decrease in RCS/RPV level is
indicative of a loss of inventory control. Inventory loss may be due to an RCS breach,
pressure boundary leakage, or continued boiling in the RPV. Thus, declaration of a
SITE AREA EMERGENCY is warranted.
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EAL #1

6" below the bottom ID of the RCS Loop should be the level equal to 6" below the
bottom of the RPV loop penetration (not the low point of the loop). PWRs unable to
measure this level should choose the first observable point below the bottom ID of the
loop as the EAL value. If a water level instrument is not available such that the PWR
EAL value cannot be determined, then EAL 3 should be used to determine if the IC has
been met.

EAL #3

In the Cold Shutdown mode, normal RCS level and RPV level instrumentation systems
will usually be available. In the Refueling mode, normal means of RPV level indication
may not be available. Redundant means of RPV level indication will usually be installed
(including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPV inventory loss
was occurring by observing sump and tank level changes. Sump and tank level
increases must be evaluated against other potential sources of leakage such as cooling
water sources inside the containment to ensure they are indicative of RCS leakage.

The 30-minute duration allows sufficient time for actions to be performed to recover
inventory control equipment.

As water level in the RPV lowers, the dose rate above the core will increase. The dose
rate due to this core shine should result in site specific monitor indication and possible
alarm.

This EAL should conservatively estimate a site specific dose rate setpoint indicative of
core uncovery (i.e., level at TOAF).

Post-TMI studies indicated that the installed nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making
such determinations.
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RECOGNITION CATEGORY
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CS7 (continued)
Site Specific

EAL #3.b bullet #1

Containment radiation is indicated on containment radiation monitors (CRMs) 2RMR-
RQ206 and 207. These monitors are not located within line of sight of the reactor
vessel. The containment radiation monitor alert alarm is set at 6.18E+2 R/hr and high
alarm is set at 2.OE+4 R/hr. The alarm setpoints are considered operationally
significant, but above what would be expected for a loss of vessel level while in the
refuel mode. The CG7/CS7 CRM threshold values have been established at 15 R/Hr
(-1 Ox the low scale reading of 1.5 R/hr) to provide a reasonable and conservative
indication of abnormal conditions associated with elevated radiation levels in
containment due to a loss of water level with irradiated fuel in the vessel.

EAL #3.b bullet #2

Erratic Source Range Monitors indication can be identified using:

* Source Range Detectors N-31 & N-32

* Intermediate Range Detectors N-35 & N-36

* Scaler Timer N-34 (Audible Count Rate)

" Gamma Metrics N-54A & 54B (refer to UFSAR 4.4.6.6.)

1Basis-ReI9-0 Referencev.) 5, .. . .
1. NEI 99-01 Rev 5, CSI

2. NEI 99-01 Rev 5, FAQ# 10

3. 20M-5D.5.A.37, RVLIS Full Range Level vs. Reactor Vessel Height, Issue 4,
Rev 0
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CA7
IN.ITIATING CONDITION: -

Loss of RCS inventory.

__peiVt __Mode Applicabilit .. .:. ~__

5,6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of RCS inventory as indicated by EITHER of the following:

" RVLIS Full Range Level (2RCS-LT1321) < 65% (bottom of hot leg).

" Refueling Outage Temporary Level Instrument (2RCS-LI102) _ 6 inches.

OR

2. a. RCS level cannot be monitored for 15 minutes or longer.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
Containment sumps or incore instrument sump.

Bai:..

Generic

These EALs serve as precursors to a loss of ability to adequately cool the fuel. The
magnitude of this loss of water indicates that makeup systems have not been effective
and may not be capable of preventing further RPV level decrease and potential core
uncovery. This condition will result in a minimum EMERGENCY CLASSIFICATION
LEVEL of an ALERT.

EAL #1

The PWR Bottom ID of the RCS Loop setpoint was chosen because at this level remote
RCS level indication may be lost and loss of suction to decay heat removal systems has
occurred. The Bottom ID of the RCS Loop Setpoint should be the level equal to the
bottom of the RPV loop penetration (not the low point of the loop).

The inability to restore and maintain level after reaching this setpoint would be indicative
of a failure of the RCS barrier.
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CA7 (continued)
EAL #2

In the Cold Shutdown mode, normal RCS level and RPV level instrumentation systems
will usually be available. In the Refueling mode, normal means of RPV level indication
may not be available. Redundant means of RPV level indication will usually be installed
(including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPV inventory loss
was occurring by observing sump and tank level changes. Sump and tank level
increases must be evaluated against other potential sources of leakage such as cooling
water sources inside the containment to ensure they are indicative of RCS leakage.

The 15-minute duration for the loss of level indication was chosen because it is half of
the CS7 duration. Significant fuel damage is not expected to occur until the core has
been uncovered for greater than 1 hour per the analysis referenced in the CG7 basis.
Therefore this EAL meets the definition for an ALERT.

Site Specific

EAL #1

RVLIS (2RCS-LT1321) readings may be affected by RCS Loop Stop valve closure.

Refueling Outage Temporary Level Instrument 2RCS-LI102 (typically available in Mode
6) cannot measure RCS level below 731 feet 2 inches elevation (reactor pressure
vessel hot leg nozzle bottom elevations) which corresponds to the lowest increment of 0
inches on the instrument. The EAL value has been established at 6 inches as the lowest
distinguishable reading for the instrument.

asisReerence s_ _ -, . " " , .,_

1. NEI 99-01 Rev 5, CAI

2. NEI 99-01 Rev 5, FAQ# 10

3. 20M-5D.5.A.37, RVLIS Full Range Level vs. Reactor Vessel Height, Issue 4,
Rev 0

4. 20M-6.1.E, Specific Instrumentation and Control, Rev 6

5. 2LCP-6-L1 02, 2RCS-L1 02, Reactor Vessel Refueling Level Loop Calibration
(see pages 28 & 33), Issue 4, Rev 3
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CU7
IN-TATIN-G CONDITION: - ---

RCS leakage.

Fciperating MoeApplicability:__

5

LEA Ls: "~ . . ._ _........ ............. . .. .-...... . ...... .

Note:

* The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the condition
will likely exceed the applicable time.

" Relief valve normal operation should be excluded unless it fails to close and cannot
be isolated.

1. RCS leakage results in the inability to maintain or restore RCS level > Target
Level Band for 15 minutes or longer.

lBasis:.

Generic

This IC is considered to be a potential degradation of the level of safety of the plant. The
inability to maintain or restore level is indicative of loss of RCS inventory.

Relief valve normal operation should be excluded from this IC. However, a relief valve
that operates and fails to close per design should be considered applicable to this IC if
the relief valve cannot be isolated.

The difference between CU7 and CU8 deals with the RCS conditions that exist between
cold shutdown and refueling modes. In the refueling mode the RCS is not intact and
RPV level and inventory are monitored by different means. In cold shutdown the RCS
will normally be intact and standard RCS inventory and level monitoring means are
available.

Site Specific

Normally, the RCS level band is established by 20M-52.4.R.F. On loss of coolant in
Mode 5, 20M-53C.4.2.10.1 is used.

Isolating letdown is a standard abnormal operating procedure action and may prevent
unnecessary classifications when a non-RCS leakage path such as a CVCS leak exists.

Added generic basis Note for relief valve operation.
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CU7 (continued)

s
1.

2.

3.

Reference(s-): -c.-x

NEI 99-01 Rev 5, CU1

20M-52.4.R.F.2, Refueling Station Shutdown - Mode 5 Activities, Rev 13

20M-53C.4.2.10.1, Loss of Residual Heat Removal Capability, Rev 11
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - COLD

CU8

UNPLANNED loss of RCS inventory.
OQperat ri Mode Applcabilty: • ...

6

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED RCS level drop as indicated by EITHER of the following:

* Refueling Outage Temporary Level Instrument (2RCS-LI102) < 96 inches
(vessel flange) for 15 minutes or longer when the RCS level band is
established above the vessel flange.

OR

* RCS water level drop below the RCS level band for 15 minutes or longer
when the RCS level band is established below the vessel flange.

OR

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
containment sumps or incore instrument sump.

Generic

This IC is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water level below the RPV flange are carefully
planned and procedurally controlled. An UNPLANNED event that results in water level
decreasing below the RPV flange, or below the planned RCS water level for the given
evolution (if the planned RCS water level is already below the RPV flange), warrants
declaration of an UNUSUAL EVENT due to the reduced RCS inventory that is available
to keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level
can be restored within this time frame using one or more of the redundant means of
refill that should be available. If level cannot be restored in this time frame then it may
indicate a more serious condition exists.

4-318 Rev. Proposed



Section 4 Emergency Preparedness Plan
EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
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CU8 (continued)
The difference between CU7 and CU8 deals with the RCS conditions that exist between
cold shutdown and refueling modes. In cold shutdown the RCS will normally be intact
and standard RCS inventory and level monitoring means are available. In the refueling
mode the RCS is not intact and RPV level and inventory are monitored by different
means.

EAL #1

This EAL involves a decrease in RCS level below the top of the RPV flange that
continues for 15 minutes due to an UNPLANNED event. This EAL is not applicable to
decreases in flooded reactor cavity level, which is addressed by RU2.1 until such time
as the level decreases to the level of the vessel flange.

EAL #2

This EAL addresses conditions in the refueling mode when normal means of core
temperature indication and RCS level indication may not be available. Redundant
means of RCS level indication will normally be installed (including the ability to monitor
level visually) to assure that the ability to monitor level will not be interrupted. However,
if all level indication were to be lost during a loss of RCS inventory event, the operators
would need to determine that RCS inventory loss was occurring by observing sump and
tank level changes. Sump and tank level increases must be evaluated against other
potential sources of leakage such as cooling water sources inside the containment to
ensure they are indicative of RCS leakage.

Site Specific

EAL #1

The Reactor Vessel flange is at 739 feet 2 3/8 inches (96 inches indicated). RCS level is
normally monitored using the following instrument:

* 2RCS-LI102

Reactor vessel level indication (2RCS-LI102) provide accurate indication of water level
when the RCS is at atmospheric pressure and above the bottom of the hot leg nozzle
elevation.
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EMERGENCY ACTION LEVEL Bases

RECOGNITION CATEGORY
SYSTEM MALFUNCTIONS - COLD

CU8 (continued)

Basis Reference(s):- 7, ..-

1. NEI 99-01 Rev 5, CU2

2. NEI 99-01 Rev 5, FAQ# 10

3. 20M-6.5.A.65, Figure 6-65 RCS Level Scale, Issue 4, Rev 0

4. 2LCP-6-Ll 02, 2RCS-L1 02 Reactor Vessel Refueling Level Loop Calibration (see
pages 28 & 33), Issue 4, Rev 3

5. 20M-6.4.1, Draining the RCS for Refueling (see p. 24 of 42), Rev 24
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CAIO
1I4iT!ATING CODI6~_TIO6N:
Inability to maintain plant in cold shutdown.

Operating ModeApplicability:.
5,6

Note: Full inventory is pressurizer level > 22% actual with loop stops either isolated or
unisolated.

1. RCS temperature > 2000 F due to an UNPLANNED loss of decay heat removal
capability for greater than the specified duration on Table C-2.

Table C-2: RCS Reheat Duration Thresholds
RCS CONTAINMENT Duration

CLOSURE
Intact with Full RCS Inventory N/A > 60 minutes**
Not Intact Established > 20 minutes**
OR
Not Full RCS Inventory Not Established 0 minutes

** If an RCS heat removal system is in operation within this time frame and RCS
temperature is being reduced, then this EAL is not applicable.

OR

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED loss of decay heat
removal capability (this EAL does not apply in RCS solid plant conditions).

;B siss: . . _

Generic:

For PWRs, this IC and its associated EALs are based on concerns raised by Generic
Letter 88-17, "Loss of Decay Heat Removal." A number of phenomena such as
pressurization, vortexing, RCS level differences when operating at a mid-loop condition,
decay heat removal system design, and level instrumentation problems can lead to
conditions where decay heat removal is lost and core uncovery can occur. NRC
analyses show that there are sequences that can cause core uncovery in 15 to 20
minutes and severe core damage within an hour after decay heat removal is lost.

A loss of Technical Specification components alone is not intended to constitute an
ALERT. The same is true of a momentary UNPLANNED excursion above the Technical
Specification cold shutdown temperature limit when the heat removal function is
available.
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CA10 (continued)
EAL #1

The RCS Reheat Duration Threshold table addresses complete loss of functions
required for core cooling for greater than 60 minutes during refueling and cold shutdown
modes when RCS integrity is established. RCS should be considered intact when the
RCS pressure boundary is established (e.g., no freeze seals, nozzle dams installed or
SG manways removed). The status of CONTAINMENT CLOSURE in this condition is
immaterial given that the RCS is providing a high pressure barrier to fission product
release to the environment. The 60 minute time frame should allow sufficient time to
restore cooling without there being a substantial degradation in plant safety.

The RCS Reheat Duration Threshold table also addresses the complete loss of
functions required for core cooling for greater than 20 minutes during refueling and cold
shutdown modes when CONTAINMENT CLOSURE is established but RCS is not intact.
As discussed above, RCS should be assumed to be intact when the RCS pressure
boundary is established (e.g., no freeze seals, nozzle dams installed or SG manways
removed). The allowed 20 minute time frame was included to allow operator action to
restore the heat removal function, if possible. The allowed time frame is consistent with
the guidance provided by Generic Letter 88-17, "Loss of Decay Heat Removal,"
(discussed earlier in this basis) and is believed to be conservative given that a low
pressure Containment Barrier to fission product release is established.

Finally, the RCS Reheat Duration Threshold table also addresses the complete loss of
functions required for core cooling during refueling and cold shutdown modes when
neither CONTAINMENT CLOSURE is established nor RCS is intact. RCS is intact when
the RCS pressure boundary is in its normal condition for the cold shutdown mode of
operation (e.g., no freeze seals or nozzle dams). No delay time is allowed because the
evaporated reactor coolant that may be released into the containment during this
heatup condition could also be directly released to the environment.

The note (**) indicates that this EAL is not applicable if actions are successful in
restoring an RCS heat removal system to operation and RCS temperature is being
reduced within the specified time frame.

EAL #2

The 10 psi pressure increase addresses situations where, due to high decay heat loads,
the time provided to restore temperature control, should be less than 60 minutes. The
RCS pressure setpoint chosen should be 10 psi or the lowest pressure that the site can
read on installed Control Board instrumentation that is equal to or greater than 10 psi.

Site Specific

Time to RCS Boiling for various RCS configurations and fluid levels (as a function of
time since reactor shutdown) can be found in the Abnormal Operating Procedures
(AOPs) 20M-53C.4.2.10.1 & 2. With RCS loop isolation valves installed at BVPS-2, the
shortest RCS time to boiling during a typical scheduled refueling outage is more than 15
minutes.
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CAI0 (continued)
EAL #1

The following instrumentation is capable of providing indication of an RCS temperature
rise that approaches the Technical Specification Cold Shutdown temperature limit of
(2000 F):

" CETs (Incore Thermocouples)

* RCS Wide Range Hot Leg Instruments

" RCS Wide Range Cold Leg Instruments

" RHR System Inlet Temperature

EAL #2

The following instrumentation is capable of providing indication of a 10 psi increase in
RCS pressure:

* RCS Wide Range Pressure Instruments

LBasis Reference(s):• . .

1. NEI 99-01 Rev 5, CA4

2. NEI 99-01 Rev 5, FAQ# 13

3. NOP-OP-1005, Shutdown Defense in Depth, Rev 13

4. 20M-53C.4.2.10.1, Loss of Residual Heat Removal Capability, Rev 11

5. 20M-53C.4.2.10.2, Loss of RHR While Operating At Reduced Inventory /
Midloop Conditions, Rev 8
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CU10

[ININITI CONDIION, :

UNPLANNED Loss of decay heat removal capability.

Operati~ng Mode Applicability: ...

5,6

iEALs:~ ___ _________

Note: The EMERGENCY DIRECTOR should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. RCS temperature > 2000 F due to an UNPLANNED loss of decay heat removal
capability.

OR

2. Loss of ALL RCS temperature and RCS level indication for 15 minutes or
longer.

Generic

This IC is a precursor of more serious conditions and, as a result, is considered to be a
potential degradation of the level of safety of the plant. In cold shutdown the ability to
remove decay heat relies primarily on forced cooling flow. Operation of the systems that
provide this forced cooling may be jeopardized due to the unlikely loss of electrical
power or RCS inventory. Since the RCS usually remains intact in the cold shutdown
mode a large inventory of water is available to keep the core covered.

Entry into cold shutdown conditions may be attained within hours of operating at power.
Entry into the refueling mode procedurally may not occur for typically 100 hours (site
specific) or longer after the reactor has been shutdown. Thus the heatup threat and
therefore the threat to damaging the fuel clad may be lower for events that occur in the
Refueling mode with irradiated fuel in the RPV (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a
refueling). In addition, the operators should be able to monitor RCS temperature and
RPV level so that escalation to the ALERT level will occur if required.

During refueling the level in the RPV will normally be maintained above the RPV flange.
refueling evolutions that decrease water level below the RPV flange are carefully
planned and procedurally controlled. Loss of forced decay heat removal at reduced
inventory may result in more rapid increases in RCS temperatures depending on the
time since shutdown.
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CUl0 (continued)
Unlike the cold shutdown mode, normal means of core temperature indication and RCS
level indication may not be available in the refueling mode. Redundant means of RPV
level indication are therefore procedurally installed to assure that the ability to monitor
level will not be interrupted. However, if all level and temperature indication were to be
lost in either the cold shutdown of refueling modes, EAL #2 would result in declaration
of an UNUSUAL EVENT if both temperature and level indication cannot be restored
within 15 minutes from the loss of both means of indication.

Site Specific

Time to RCS Boiling for various RCS configurations and fluid levels (as a function of
time since reactor shutdown) can be found in the Abnormal Operating Procedures
(AOPs) 20M-53C.4.2.10.1 & 2. With RCS loop isolation valves installed at BVPS-2, the
shortest RCS time to boiling during a typical scheduled refueling outage is more than 15
minutes.

EAL #1

The following instrumentation is capable of providing indication of an RCS temperature
rise that approaches the Technical Specification Cold Shutdown temperature limit of
(2000 F):

* CET's (incore Thermocouples)

* RCS Wide Range Hot Leg Instruments

" RCS Wide Range Cold Leg Instruments

" RHR System Inlet Temperature

basis kRdeiferen(s):

1. NEI 99-01 Rev 5, CU4

2. NEI 99-01 Rev 5, FAQ# 11

3. NOP-OP-1005, Shutdown Defense in Depth, Rev 13

4. 20M-53C.4.2.10.1, Loss of Residual Heat Removal Capability, Rev 11

5. 20M-53C.4.2.10.2, Loss of RHR While Operating At Reduced Inventory I
Midloop Conditions, Rev 8
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APPENDIX G

REFERENCE

C1 - CR# 980708

C2 - CR# 980706

C3 - CR#980480

C4 - NPDAP 5.1 "Report Requirements"

C5 - Unit 2 Licensing Condition 2.C(6)

C6 - CR#992882

C7 - CR#990012

C8 - CR#00-0616

C9 - CR#00-0617

CO - CR#00-0618

CI - CR#00-0615

C12 - CR#01-0246

C13 - CR#01-1 168

C 14 - CR#00-3939

C1 5 - CR#00-2202

C16 - CR#01-0246

C17 - CR#99-1234

C18 - CR#01-1011
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APPENDIX G

REFERENCE

C19 - CR#01-3556

C20 - LAR #295 and #166 (Letter Number L-01-103, 8/13/01,
PASS Elimination, CR# 01-2107)

C21 - CR#02-02195 and NRC Inspection Report 50-334/02-03,
50-412/02-03, dated 4/12/02

C22 - CR#02-02524

C23 - CA's # 01-6025-6, 01-3198-98, 02-00444-5

C24 - CA #02-00444-4

C25 - CA's #02-0667-01, 02-07647-06

C26 - CR's #02-08649, 02-09224

C27 - CR#02-09061-01

C28 - CR#03-01371

C29 - CA# 02-02195-8

C30 - CR#04-00104

C31 - CA#03-02202-15
(Includes deletion of Section 7, Figures and Tables

C32 - CA#03-09983-1

C33 - CA#04-01302-1

C34 - CA#03-12278-01

C35 - CA#04-02011-14

C36 - CA#03-02202-15
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REFERENCE

C37 - CA#03-06133-1

C38 - CA#03-06133-2

C39 - CA#03-06133-3

C40 - CA#03-06133-6

C41 - CA#03-12097-1

C42 - CA#03-16133-4

C43 - CA#04-05163

C44 - CR#05-03243-04

C45 - CR#05-01489-01

C46 - Reference: NRC Bulletin 2005-02

C47 - CR#05-0651

C48 - CR#04-06540

C49 - CA#07-31052-02

C50 - Reference: Eplan Section 6 PAF 11-01349 and 1/2-EPP-
IP-2.6.1 PAF 10-02713

Cxx - CA# 10-78117-01, involves Unit 1/2 EAL upgrade to NEI
99-01, Rev 5 and NEI 03-12
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The Emergency Preparedness Plan!NUREG-0654 Cross Reference was developed using the
following documents:

NUREG-0654, Rev. 1 November 1980
EPP Section 1 Rev. 10
EPP Section 2 Rev. 10
EPP Section 3 Rev. 10
EPP Section 4 Rev. 11
EPP Section 5 Rev. 10
EPP Section 6 Rev. 10
EPP Section 7 Rev. 10
EPP Section 8 Rev. 10 Unless Otherwise Noted
EPP Section 9 Rev. 10
EPP Appendix A Rev. 10
EPP Appendix B Rev. 10
EPP Appendix C Rev. 10
EPP Appendix D Rev. 10
EPP Appendix E Rev. 10
EPP Appendix F Rev. 10
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654,
Section II.A.1 .a Paragraph 5.5

Paragraph 5.6.1
Paragraph 5.6.2

NUREG-0654,
Section II.A. 1.b Paragraph 5.2

Paragraph 5.3
Paragraph 5.4

NUREG-0654,
Section II.A.1.c Figures 5.1 through 5.5

Section 5.6
NUREG-0654,
Section II.A. 1.d Paragraph 5.2.1

Paragraph 5.2.2
NUREG-0654,
Section II.A. 1.e Paragraph 5.2

Tables 6.1 and 6.2
NUREG-0654,
Section II.A.3 Paragraph 8.3.d

Appendix A
NUREG-0654,
Section II.A.4 Paragraph 5.2.1

Paragraph 5.2.2
NUREG-0654,
Section II.B. 1 Figure 5.2

NUREG-0654,
Section II.B.2 Paragraph 5.2.1

Paragraph 5.2.2
Appendix E

NUREG-0654,
Section II.B.3 Paragraph 5.2.1

Paragraph 5.2.3
NUREG-0654,
Section 1I.B.4 Paragraph 5.2.1

NUREG-0654,
Section II.B.5 Paragraph 5.2

Table 5.1
NUREG-0654,
Section II.B.6 Paragraph 5.5

Figure 5.6
NUREG-0654,
Section II.B.7 Paragraph 5.2

Table 5.1
NUREG-0654,
Section II.B.7.a Paragraph 5.2.18

NUREG-0654, Paragraph 9.3
Section II.B.7.b Paragraph 9.4
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Paragraph 5.2.19
Section II.B.7.c Paragraph 5.2.2

NUREG-0654,
Section II.B.7.d Paragraph 5.3

NUREG-0654, Paragraph 5.5.2
Section II.B.8 Paragraph 5.5.3

Paragraph 5.5.4

NUREG-0654,
Section II.B.9 Paragraph 5.5.5

Appendix A

NUREG-0654,
Section II.C. .a Paragraph 5.2.1.7

Paragraph 5.2.2.6
NUREG-0654,
Section II.C. 1.b Paragraph 5.6.2

NUREG-0654,
Section II.C.1.c Paragraph 7.1.4

Paragraph 7.6
NUREG-0654,
Section II.C.2.b Paragraph 5.6.1

NUREG-0654,
Section II.C.3 Paragraph 7.1.4

Paragraph 7.4
NUREG-0654,
Section II.C.4 Paragraph 5.5

Paragraph 5.6
Appendix A

NUREG-0654,
Section II.D.1 Section 4
NUREG-0654,
Section I1.D.2 Section 4

NUREG-0654,
Section II.E. 1 Paragraph 6.4

NUREG-0654,
Section II.E.2 Paragraph 7.6

NUREG-0654,
Section II.E.3 Paragraph 6.4.1

NUREG-0654, Paragraph 6.4.2
Section II.E.4
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Paragraph 6.4.2
Section II.E.4.a

NUREG-0654, Paragraph 6.4.2
Section II.E.4.b

NUREG-0654, Paragraph 6.4.2
Section II.E.4.c

NUREG-0654, Paragraph 6.4.2
Section II.E.4.d

NUREG-0654, Paragraph 6.4.2
Section II.E.4.e

NUREG-0654, Paragraph 6.4.2
Section IL.E.4.f

NUREG-0654, Paragraph 6.4.2
Section II.E.4.g

NUREG-0654, Paragraph 6.4.2
Section II.E.4.h

NUREG-0654, Paragraph 6.4.2
Section II.E.4.i

NUREG-0654, Paragraph 6.4.2
Section II.E.4.j

NUREG-0654, Paragraph 6.4.2
Section II.E.4.k

NUREG-0654, Paragraph 6.4.2
Section II.E.4.1

NUREG-0654, Paragraph 6.4.2
Section IL.E.4.m

NUREG-0654, Paragraph 6.4.2
Section II.E.4.n

NUREG-0654, Paragraph 3.3.3
Section II.E.6 Appendix F

NUREG-0654,
Section II.E.7 Paragraph 6.7.2.5

NUREG-0654, Paragraph 7.6
Section II.F.l.a Table 6.2
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NUREG-0654 CROSS REFERENCE

Reference Emer2ency Plan Reference

NUREG-0654, Paragraph 7.6
Section II.F.l.b Table 6.2

NUREG-0654, Paragraph 7.6
Section II.F. 1.c Table 7.1

NUREG-0654, Paragraph 7.6
Section II.F. 1.d Table 7.1

NUREG-0654, Paragraph 7.6
Section II.F.l.e Table 7.1

NUREG-0654, Paragraph 7.6.3
Section II. F. 1.f

NUREG-0654, Paragraph 7.6.1
Section 1I.F.2 Paragraph 7.6.2

Paragraph 7.6.5
Paragraph 6.3.1

NUREG-0654, Paragraph 8.1.4.f
Section II.F.3 Paragraph 7.6

NUREG-0654, Paragraph 8.1.1 .a
Section II.G. 1

NUREG-0654, Paragraph 8.5
Section II.G.l.a, b, c, d

NUREG-0654, Paragraph 8.5
Section II.G.2

NUREG-0654, Paragraph 7.1.5
Section II.G.3.a

NUREG-0654, Paragraph 7.1.5
Section II.G.3.b

NUREG-0654, Paragraph 5.3.1
Section II.G.4.a

NUREG-0654, Paragraph 5.3.1
Section II.G.4.b Paragraph 5.3.2

NUREG-0654, Paragraph 5.3.4.1
Section II.G.4.c

NUREG-0654, Paragraph 8.1.2.f
Section II.G.5
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Paragraph 7.1.4.1
Section II.H 1 Paragraph 7.1.2

NUREG-0654, Paragraph 7.1.4.2
Section II.H.2

NUREG-0654, Paragraph 6.2
Section II.H.4

NUREG-0654, Paragraph 7.4
Section II.H.5

NUREG-0654, Paragraph 7.4.3
Section II.H.5.a

NUREG-0654, Paragraph 7.4.1
Section II.H.5.b

NUREG-0654, Paragraph 7.4.4
Section II.H.5.c

NUREG-0654, Paragraph 7.4.2
Section II.H.5.d

NUREG-0654, Paragraph 7.4.3
Section II.H.6.a

NUREG-0654, Paragraph 7.4.1
Section II.H.6.b Appendix D

NUREG-0654, Paragraph 7.1.4.3
Section II.H.6.c Paragraph 7.1.4.4

Paragraph 7.4.1.3

NUREG-0654, Paragraph 7.2
Section II.H.7 Appendix D

NUREG-0654, Paragraph 7.4.3.1
Section II.H.8

NUREG-0654, Paragraph 7.1.2
Section II.H.9

NUREG-0654, Paragraph 8.4
Section II.H. 10

NUREG-0654, Appendix D
Section II.H. 11
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Paragraph 5.2.8
Section II.H. 12 Paragraph 7.1.4.4

NUREG-0654, Section 4
Section 11.1. 1

NUREG-0654, Paragraph 7.4.1
Section 11.1.2 Paragraph 7.4.1.6

NUREG-0654, Paragraph 6.5.3
Section 1I.I.3.a

NUREG-0654, Paragraph 6.5.3
Section II.I.3.b

NUREG-0654, Paragraph 6.5.3
Section 11.1.4 Paragraph 6.5.4

NUREG-0654, Paragraph 7.4.3.1
Section 11.1.5 Paragraph 7.1.4.e

Paragraph 7.6.3
NUREG-0654, Paragraph 6.5.3.2
Section 11.1.6

NUREG-0654, Paragraph 6.5.4
Section 11.1.7

NUREG-0654, Paragraph 6.5.4
Section 11.1.8 Table 5.1

Table 6.1
NUREG-0654, Paragraph 6.5.4.3
Section 11.1.9

NUREG-0654, Paragraph 6.5.3.2
Section 11.1. 10

NUREG-0654, Paragraph 6.7.1
Section II.J. 1

NUREG-0654, Paragraph 6.7.1
Section 1I.J. 1.a

NUREG-0654, Paragraph 6.7.1
Section II.J. 1.b

NUREG-0654, Paragraph 6.7.1
Section 1I.J. 1.c

App-G-10 Rev. Proposed



Emergency Preparedness Plan

NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Paragraph 6.7.1
Section II.J. 1.d

NUREG-0654, Paragraph 6.7.1
Section II.J.2 Paragraph 7.5.3

Figure 7.2

NUREG-0654, Paragraph 6.7.1.6
Section II.J.3

NUREG-0654, Paragraph 6.7.1.4
Section II.J.4 Paragraph 6.7.1.6

NUREG-0654, Paragraph 5.2.13.3
Section 1I.J.5 Paragraph 5.2.6.4

Paragraph 6.7.1.5

NUREG-0654, Paragraph 6.7.1.8
Section II.J.6.a

NUREG-0654, Paragraph 6.7.1.6
Section II.J.6.b

NUREG-0654, Paragraph 6.7.1.8
Section II.J.6.c

NUREG-0654, Paragraph 6.7.2
Section II.J.7

NUREG-0654, Appendix B
Section II.J.8

NUREG-0654, Figure 7.2 (Evacuation Route)
Section II.J. 1 O.a Paragraph 7.5.3

NUREG-0654, Appendix B, Figure B-1
Section II.J. 1O.b

NUREG-0654, Appendix F
Section II.J. 1O.c

NUREG-0654, Appendix B
Section II.J. 10.m Paragraph 6.7.1.2

NUREG-0654, Table 6.3
Section II.K. 1
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Reference Emergency Plan Reference

NUREG-0654, Table 6.3
Section II.K. 1.a

NUREG-0654, Table 6.3
Section II.K. 1.b

NUREG-0654, Table 6.3
Section II.K. 1.c

NUREG-0654, Table 6.3
Section II.K. 1.d

NUREG-0654, Table 6.3
Section II.K. 1.e

NUREG-0654, Table 6.3
Section II.K.1.f

NUREG-0654, Table 6.3
Section II.K.1.g

NUREG-0654, Paragraph 5.2.1
Section II.K.2 Paragraph 6.7.1.7

NUREG-0654, Table 5.1
Section II.K.3.a Paragraph 6.7.1.7

NUREG-0654, Paragraph 6.7.1.7
Section II.K.3.b

NUREG-0654, Paragraph 6.8.1
Section II.K.5.a

NUREG-0654, Paragraph 6.8.1
Section II.K.5.b Paragraph 6.8.2

NUREG-0654, Paragraph 6.7.1.6
Section JI.K.6.a

NUREG-0654, Paragraph 6.7.1.6
Section II.K.6.b

NUREG-0654, Paragraph 6.7.1.6
Section II.K.6.c

NUREG-0654, Paragraph 6.7.1.6
Section II.K.7
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Appendix A
Section ILL. 1 Paragraph 6.8.4

NUREG-0654, Paragraph 6.8.2
Section II.L.2

NUREG-0654, Appendix A
Section II.L.4 Paragraph 6.8.3

NUREG-0654, Section 9
Section II.M. 1

NUREG-0654, Section 9
Section II.M.2

NUREG-0654, Paragraph 9.2
Section II.M.3

NUREG-0654, Paragraph 9.6
Section II.M.4

NUREG-0654, Paragraph 8.1.4.a
Section II.N. L.a

NUREG-0654, Paragraph 8.1.4.a
Section U.N. 1 .b

NUREG-0654, Paragraph 8.1.4(f)
Section II.N.2.a

NUREG-0654, Paragraph 8.1.4(b)
Section II.N.2.b

NUREG-0654, Paragraph 8.1.4(c)
Section II.N.2.c

NUREG-0654, Paragraph 8.1.4(d)
Section II.N.2.d

NUREG-0654, Paragraph 8.1.4(e)
Section II.N.2.e

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3.a
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NUREG-0654 CROSS REFERENCE

Reference Emergency Plan Reference

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3.b

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3.c

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3.d

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3.e

NUREG-0654, Paragraph 8.1.3.d
Section II.N.3.f

NUREG-0654, Paragraph 8.1.3.f
Section II.N.4

NUREG-0654, Paragraph 8.1.3.g
Section II.N.5

NUREG-0654, Paragraph 8.1.2.b
Section 1.O. 1.a

NUREG-0654, Paragraph 8.1.2
Section 11.0.2

NUREG-0654, Paragraph 6.8.2
Section 11.0.3

NUREG-0654, Paragraph 8.1.1 .b
Section II.0.4.a

NUREG-0654, Paragraph 8.1.1 .b
Section II.0.4.b

NUREG-0654, Paragraph 8.1.1.b
Section II.0.4.c

NUREG-0654, Paragraph 8.1.1.c
Section II.0.4.d Paragraph 8.1.2.c

Paragraph 8.1.2e

NUREG-0654, Paragraph 8.1.2.a
Section II.0.4.e

NUREG-0654, Paragraph 8.1.1 .b
Section II.0.4.f
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Reference Emergency Plan Reference

NUREG-0654, Paragraph 8.1.2.b
Section II.0.4.g

NUREG-0654, Paragraph 8.1.2.d
Section II.O.4.h

NUREG-0654, Paragraph 8.1. L.b
Section II.0.4.i

NUREG-0654, Paragraph 8.1.1 .b
Section II.0.4.j

NUREG-0654, Paragraph 8.1.1 (Rev. 11)
Section 11.0.5

NUREG-0654, Paragraph 8.2
Section II.P. 1

NUREG-0654, Paragraph 8.2
Section II.P.2

NUREG-0654, Paragraph 8.2
Section II.P.3

NUREG-0654, Paragraph 8.3.d
Section II.P.4

NUREG-0654, Paragraph 8.3.b
Section II.P.5

NUREG-0654, Paragraph 5.6
Section II.P.6

NUREG-0654, Appendix C
Section II.P.7

NUREG-0654, Table of Contents in front of Plan and for each Section.
Section II.P.8

NUREG-0654, Paragraph 8.3.e
Section II.P.9 Paragraph 8.3.f

NUREG-0654, Paragraph 8.3.g
Section II.P. 10 Paragraph 8.1.4.f
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Appendix 4
L-1 1-320

Beaver Valley Power Station Unit No. 1 EAL Evaluation
(Forty-Eight pages follow)



Beaver Valley Power Station Unit No. I EAL Evaluation

BACKGROUND AND SCOPE

The Emergency Action Level (EAL) scheme for the Beaver Valley Power Station Unit
No. 1 (BVPS-1) is currently written to conform to the guidance provided in
NUMARC/NESP-007, "Methodology for Development of Emergency Action Levels."

Nuclear Energy Institute (NEI) 99-01, "Methodology for Development of Emergency
Action Levels," Revision 5 (ADAMS Accession No. ML080450149) was accepted for
use by the NRC in a letter to NEI dated February 22, 2008. NEI submitted a series of
frequently asked questions (FAQs), which clarified portions of NEI 99-01, Revision 5, to
the NRC for review. By NRC memorandum dated September 17, 2010 (ADAMS
Accession Nos. ML102580901 and ML1 02030330), the NRC stated that they performed
a technical review of the FAQs and accepted the disposition of a number of the FAQs.

This revision to the Beaver Valley Power Station Unit No. 1 Emergency Plan EALs will
provide a site specific version of the NEI 99-01, Revision 5 EALs, as clarified by a series
of frequently asked questions associated with the NEI methodology. This analysis
documents conformance of the Beaver Valley Power Station Unit No. 1 EALs to the
NEI 99-01, Revision 5 EAL developmental guidance.

PROGRAM REQUIREMENTS

10 CFR 50.47(b)(4)

A standard emergency classification and action level scheme, the bases of which
include facility system and effluent parameters, is in use by the nuclear facility licensee,
and State and local response plans call for reliance on information provided by facility
licensees for determinations of minimum initial offsite response measures.

10 CFR 50 Appendix E Section IV.B

The means to be used for determining the magnitude of and for continually assessing
the impact of the release of radioactive materials shall be described, including
emergency action levels that are to be used as criteria for determining the need for
notification and participation of local and State agencies, the Commission, and other
Federal agencies, and the emergency action levels that are to be used for determining
when and what type of protective measures should be considered within and outside
the site boundary to protect health and safety. The emergency action levels shall be
based on in-plant conditions and instrumentation in addition to onsite and offsite
monitoring. These initial emergency action levels shall be discussed and agreed on by
the applicant or licensee and State and local governmental authorities, and approved by
NRC. Thereafter, emergency action levels shall also be reviewed with the State and
local governmental authorities on an annual basis.

Page 1 of 48



Beaver Valley Power Station Unit No. 1 EAL Evaluation

Regulatory Guide 1.101

The NRC has stated, in a letter to the Nuclear Energy Institute, that it will pursue
endorsement of NEI 99-01, Revision 5 in Regulatory Guide 1.101, "Emergency
Response Planning and Preparedness for Nuclear Power Reactors." The letter further
stated that NEI 99-01, Revision 5 was acceptable to the NRC staff as an alternative
method for developing EALs required in Section IV.B of Appendix E to 10 CFR Part 50
and 10 CFR 50.47(b)(4).
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BVPS-1 TO NEI 99-01, Revision 5 IC CROSS REFERENCE TABLES

The following tables provide cross-references between the NEI 99-01 Initiating
Condition (IC) identification number and the BVPS-1 IC identification number:

NEI to BVPS-1

NEI BVPS-1 NEI BVPS-1
FU1 FU1 SUl SUl
FA1 FAl SU2 SU5
FS1 FS1 SU3 SU4
FG1 FG1 SU4 SU9

SU5 SU7
FC1 FC1 SU6 SU6
FC2 FC7 SU8 SU3
FC3 FC3 SA2 SA3
FC4 FC4 SA4 SA4
FC6 FC2 SA5 SA1
FC7 N/A SS1 SS1
FC8 FC10 SS2 SS3

SS3 SS2
RC1 RC1 SS6 SS4
RC2 RC5 SG1 SG1
RC4 RC6 SG2 SG3
RC6 RC2
RC7 N/A CU1 CU7
RC8 RC10 CU2 CU8

CU3 Cui
CT1 N/A CU4 CU10
CT2 CT8 CU6 CU6
CT3 CT3 CU7 CU2
CT4 CT6 CU8 CU3
CT5 CT9 CA1 CA7
CT6 CT2 CA3 CA1
CT7 N/A CA4 CA10
CT8 CT10 CS1 CS7

CG1 CG7
AU1 RU1

AU2 RU2 HU1 HU3
AA1 RA1 HU2 HU4

AA2 RA2 HU3 HU5
AA3 RA3 HU4 HUI
AS1 RSl HU5 HU6
AG1 RG1 HA1 HA3

HA2 HA4
HA3 HA5
HA4 HA1
HA5 HA2
HA6 HA6
HS2 HS2
HS3 HS6
HS4 HS1
HG1 HG1
HG2 HG6

E-HUI E-HU1

BVPS-1 to NEI

BVPS-1 NEI BVPS-1 NEI
FG1 FG1 SG1 SG1
FS1 FSI SS1 SSi
FA1 FA1 SA1 SA5
FU1 FU1 SUl SUl

SS2 SS3
FC1 FC1 SG3 SG2
FC2 FC6 SS3 SS2
FC3 FC3 SA3 SA2
FC4 FC4 SU3 SU8
FC7 FC2 SS4 SS6
N/A FC7 SA4 SA4

FC10 FC8 SU4 SU3
SU5 SU2

RC1 RC1 SU6 SU6
RC2 RC6 SU7 SU5
RC5 RC2 SU9 SU4
RC6 RC4
N/A RC7 CAl CA3

RC10 RC8 Cui CU3
CU2 CU7

N/A CT1 CU3 CU8
CT2 CT6 CU6 CU6
CT3 MT3 CG7 CG1
CT6 CT4 CS7 CS1
N/A CT7 CA7 CA1
CT8 CT2 CU7 Cui
CT9 CT5 CU8 CU2
CT10 CT8 CA10 CA4

CU10 CU4
RG1 AG1
RS1 AS1 HG1 HG1
RA1 AAM HS1 HS4
RU1 AU1 HA1 HA4
RA2 AA2 HU1 HU4
RU2 AU2 HS2 HS2
RA3 AA3 HA2 HA5

HA3 HA1
HU3 HU1
HA4 HA2
HU4 HU2
HA5 HA3
HU5 HU3
HG6 HG2
HS6 HS3
HA6 HA6
HU6 HU5

E-HU1 E-HU1
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DIFFERENCES - DEVIATIONS

The items considered to be differences or deviations are based on the definitions
provided in RIS 2003-18, Supplement 2. Any plant EAL [or Initiating Condition (IC) or
Fission Product Barrier (FPB) threshold value] that does not meet the intent of the NEI
99-01, Revision 5 guidance or may result in an event being classified differently from
the guidance is identified as a deviation and will be listed as such in this evaluation.
The basis section for each of the deviations documents the rationale for not adopting
the NEI 99-01, Revision 5 guidance. Items identified as deviations will not be
implemented without prior NRC review and approval.

ADMINISTRATIVE CHANGES

The following changes apply throughout the set of EALs and are not specifically
identified in the comparison tables:

1. The NEI phrase "NOTIFICATION OF UNUSUAL EVENT" has been changed to
"UNUSUAL EVENT" to sustain common terminology.

2. The IC identification numbering has been modified to allow consistent grouping
by event category.

3. Numerical values, signs and key words of threshold values are bolded for
emphasis.

4. The NEI note "[T]he Emergency Director should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
[condition will likely exceed the applicable time.] or [duration has exceeded or will
likely to exceed, the applicable time.]" is included at the bottom of each page of
the EAL matrix located in the proposed Beaver Valley Power Station Emergency
Preparedness Plan, Section 4, "Emergency Conditions." An asterisk is used as a
pointer to the EAL which requires the use of the note. In this evaluation, for
simplicity, the note is included as part of EAL.

5. Terms that are defined in Beaver Valley Power Station Emergency Preparedness
Plan, Section 1, "Definitions," are indicated in the proposed BVPS-1 EALs as all
capitals.

6. Used the term none instead of not applicable in the FPB matrix.

These changes are considered administrative in nature and are neither a difference nor
a deviation in accordance with RIS 2003-18, Supplement 2.
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SUMMARY OF DEVIATIONS FROM NEI 99-01

The following table identifies EAL changes that will require prior NRC approval before
implementation. A detailed description of the changes and basis for the changes are
contained in the following section.

Deviations from NEI 99-01, Revision 5

# NEI Ref BVPS-1 NEI Guidance Deviation
Ref

1 FC1 FC1 Heat Sink - Red Added the conditional statement
RC1 RC1 "Heat Sink is required" to

potential loss threshold #2.
2 CT4 CT6 UNISOLABLE steam release from Specified the UNISOLABLE

affected SG to the environment steam release also be prolonged
as stated in the NEI generic
bases section.

3 AU2 RU2 VALID Area Radiation Monitor Specified that EAL threshold 1 .b
reading rise on (site specific list), rise in the radiation monitor

reading results in an alarm.
4 CA4 CA10 EAL #2 does not include Added the conditional statement

consideration of temperature "RCS temperature cannot be
monitoring ability, monitored" to EAL #2.
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Deviation 1

NEI EAL: FC1/RC1 (NEI 99-01, Revision 5) BVPS-1 EAL: FC1/RC1

Operational Modes: 1, 2, 3, 4

Description of the Deviation

Added conditional statement: Heat Sink is required.

Technical Basis

The condition "Heat Sink is required" was added to preclude over-classification for
conditions in which RCS pressure is less than steam generator pressure or Heat Sink-
Red path entry was created by intentional operator action as directed by the
EMERGENCY OPERATING PROCEDURE, "Response To Loss Of Secondary Heat
Sink."

The heat sink function is not lost until the EMERGENCY OPERATING PROCEDURE
methods for temperature control are shown to be unsuccessful. The "Heat Sink is
required" conditional statement allows for the use of available alternate cooling
methods, such as safety injection operating, prior to determining that the heat sink
function is lost or severely degraded when needed.

Supporting Information

A similar change was approved for use at the North Anna Power Station Units 1 and 2,
and the Surry Power Station Units 1 and 2. The initial request was dated March 28, 2007
and was approved by the NRC in a letter dated February 4, 2008.
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Deviation 2

NEI EAL: CT4 (NEI 99-01, Revision 5) BVPS-1 EAL: CT6

Operational Modes: 1,2, 3, 4

Description of the Deviation

Revised the NEI fission product barrier wording from:

UNISOLABLE steam release from affected SG to the environment.

To:

UNISOLABLE prolonged steam release from affected SG to the environment.

Additionally, the criteria for prolonged was established in the site specific technical bases
sections and as a note to the fission product barrier specifying that a prolonged release is
greater than four hours.

Technical Basis

The NEI 99-01, Revision 5 generic basis states the following:

The threshold for establishing the UNISOLABLE secondary side release is
intended to be a prolonged release of radioactivity from the RUPTURED
steam generator directly to the environment. This could be expected to
occur when the main condenser is unavailable to accept the contaminated
steam (i.e., SG tube rupture with concurrent loss of offsite power and the
RUPTURED steam generator is required for plant cooldown or a stuck open
relief valve).

The previous approved Beaver Valley EAL scheme, based on NUMARC/NESP-007,
included the following basis information regarding the clarification and direction for the
meaning of prolonged:

The duration of 'prolonged' is left to Emergency Director judgment but
should typically be on the order of 4 to 8 hours in duration.

The lower threshold value of four hours was used to establish the criteria in the Beaver
Valley EAL scheme.

The Beaver Valley Site Specific Basis for the EAL also includes the following:

The threshold for establishing the UNISOLABLE secondary side release is
intended to be a prolonged release of radioactivity from the RUPTURED
steam generator directly to the environment. This could be expected to
occur when the main condenser is unavailable to accept the contaminated
steam (i.e., SG tube rupture with concurrent loss of OFFSITE power and the
RUPTURED steam generator is required for plant cooldown or a stuck open
relief valve). A prolonged release is greater than 4 hours. The 4 hour
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duration is the minimum time to cool down to Mode 5, at 100 degrees/hour,
per Technical Specification cooldown limits.

Supporting Information

The generic basis wording in NEI 99-01, Revision 5 clearly establishes the intent of the
threshold conditions. This change clarifies the threshold consistent with the technical
basis to preclude declaring a loss of fission product barrier before it should be declared.
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Deviation 3

NEI EAL: AU2 (NEI 99-01, Revision 5) BVPS-1 EAL: RU2

Operational Modes: 1, 2, 3, 4, 5, 6, D

Description of the Deviation

Revised the NEI fission product barrier wording from:

VALID Area Radiation Monitor reading rise on .......

To:

Area radiation monitor rise resulting in a high-high alarm on .........

Technical Basis

Radiation levels have been shown to rise in instances where water level has been
lowered within the technical specification limit. To establish the EAL threshold for an
emergency where a departure below the technical specification limit can be readily
restored and is clearly within the action statement will result in an event declaration when
an event declaration is not warranted.

NRC Information Notice 87-13, "POTENTIAL FOR HIGH RADIATION FIELDS
FOLLOWING LOSS OF WATER FROM FUEL POOL," indicates that even for a mishap
that does not completely drain the fuel pool, dose rates from components hanging on the
sides of the pool railing may result in dose rates in excess of 100 Rem/hour at the pool
edge and greater than 1 Rem/hour six feet from the pool edge.

In this case a minimum EAL threshold value has been established at the monitor alarm
setpoints. This value is low enough to meet the meaning and intent of the NEI 99-01
Revision 5 EAL technical basis to provide an indication of loss of water level and high
enough to preclude an unwarranted emergency declaration.

Supporting Information

A similar change was approved for use at the North Anna Power Station Units 1 and 2,
and the Surry Power Station Units 1 and 2. The initial request was dated March 28, 2007
and was approved by the NRC in a letter dated February 4, 2008.
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Deviation 4

NEI EAL: CA4.2 (NEI 99-01, Revision 5) BVPS-1 EAL: CA10.2

Operational Modes: 5, 6

Description of the Deviation

Revised the NEI EAL wording from:

2. An UNPLANNED event results in RCS pressure increase greater than 10
psi due to a loss of RCS cooling. (PWR-This EAL does not apply in Solid
Plant conditions.)

To:

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED loss of decay
heat removal capability (this EAL does not apply in RCS solid plant
conditions).

Technical Basis

EAL #2 provides an alternate indication of reactor coolant system (RCS) heatup resulting
from an UNPLANNED loss of decay heat removal capability. This alternate indication
may be used in the event that all RCS temperature indication is unavailable. It also
provides a more specific escalation path from BVPS-1 CU1 0.2, which states an
UNUSUAL EVENT is warranted with a loss of all RCS temperature and reactor coolant
system/reactor pressure vessel level indication for 15 minutes or longer.

Supporting Information

An engineering evaluation was performed which indicated that it would be possible to
obtain a 10 psi rise in pressure prior to reaching 200 degrees. The proposed EAL would
preclude entry into EAL CA1 0.1, and would be consistent with regard to escalation from
proposed BVPS-1 EAL CU10.2.

The condition associated with the inability to monitor RCS temperature has been
addressed by NEI. In the proposed NEI 99-01, Revision 6, the bases for NEI EAL CA4.2
contains wording associated with the inability to monitor RCS temperature. NEI 99-01,
Revision 6 has been forwarded to the NRC for review. The loss of RCS temperature
condition contained in the proposed BVPS-1 EAL CA1 0.2 is consistent with this NEI
position.
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Beaver Valley Power Station Unit No. I EAL Evaluation

COMPARISON TABLE

The attached table lists the NEI 99-01, Revision 5 Initiating Conditions, Mode
Applicability, and EALs (Threshold Values) to the new BVPS-1 EALs. The table also
lists the definitions that were added or modified to support the use of the NEI 99-01,
Revision 5 EALs. The table provides a means of easily identifying and assessing the
differences and deviations between the two EAL/definition sets.

Discussion of EAL technical bases and lists of source document references are contained
in the Beaver Valley Power Station Emergency Preparedness Plan, Section 4,
"Emergency Conditions." It is, therefore, advisable to reference that document for
background information while using this matrix.

The presentation of the EALs within the matrix is provided in a format based on the
example table below:

NEI 99-01, Rev 5 New EALs Differences/Deviations

EAL Identifier: EAL Identifier: Differences:

Initiating Condition: Initiating Condition: Deviations:

Mode Applicability: Mode Applicability:

Threshold Value(s): Threshold Value(s):

Note: Table H-I, which is used to support BVPS-1 EALs HA3, HU3, HA4, and HU4 is
located in the Differences/Deviations column, under the summary of differences and
deviations. This was done to ensure that the table was located on the same page as
the associated EAL.
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ýDefinitions. ____________________________
AFFECTING SAFE SHUTDOWN: AFFECTING SAFE SHUTDOWN: Rev 5 Differences

Event in progress has adversely affected functions that are necessary to bring Event in progress has adversely affected functions that are necessary to bring Hot and Cold Shutdown not completely capitalized due to not being defined
the plant to and maintain it in the applicable HOT or COLD SHUTDOWN the plant to and maintain it in the applicable Hot or Cold Shutdown condition. terms in EALs. This is considered administrative.
condition. Plant condition applicability is determined by Technical Specification Plant condition applicability is determined by Technical Specification LCOs in Rev 5 Deviations
LCOs in effect. effect.

Example 1: Event causes damage that results in entry into an LCO that Example 1: Event causes damage that results in entry into an LCO that None

requires the plant to be placed in HOT SHUTDOWN. HOT SHUTDOWN is requires the plant to be placed in Hot Shutdown. Hot Shutdown is
achievable, but COLD SHUTDOWN is not. This event is not "AFFECTING achievable, but Cold Shutdown is not. This event is not "AFFECTING
SAFE SHUTDOWN." SAFE SHUTDOWN."

Example 2: Event causes damage that results in entry into an LCO that Example 2: Event causes damage that results in entry into an LCO that
requires the plant to be placed in COLD SHUTDOWN. HOT SHUTDOWN requires the plant to be placed in Cold Shutdown. Hot Shutdown is
is achievable, but COLD SHUTDOWN is not. This event is "AFFECTING achievable, but Cold Shutdown is not. This event is "AFFECTING SAFE
SAFE SHUTDOWN." SHUTDOWN."

BOMB: BOMB: Rev 5 Differences

Refers to an explosive device suspected of having sufficient force to damage An explosive device suspected of having sufficient force to damage plant None
plant systems or structures. systems or structures. Rev 5 Deviations

None

CIVIL DISTURBANCE: CIVIL DISTURBANCE: Rev 5 Differences

A group of persons violently protesting station operations or activities at the A group of persons violently protesting station operations or activities at the Revised for consistency with NEI 03-12, "Template for the Security Plan,
site. site. This event does not involve HOSTILE ACTIONS. Peaceful Training and Qualification Plan, Safeguards Contingency Plan [and

demonstrations are not CIVIL DISTURBANCEs. Independent Spent Fuel Storage Installation Security Program]," Revision 6.

Rev 5 Deviations

None

COMPENSATORY INDICATIONS: Rev 5 Differences

Computer points, In-Plant Computer - [PC (U1), Inadequate Core Cooling Added plant specific definition for generic term used in EALs.
Monitor - ICCM (U1), Sequence of Events Recorder - SER (U1), Plant Rev 5 Deviations
Computer System - PCS (U2), Plant Safety Monitoring System - PSMS (U2) R
and PI Data (ProcessBook@). None

CONFINEMENT BOUNDARY: CONFINEMENT BOUNDARY: Rev 5 Differences

The barrier(s) between areas containing radioactive substances and the The barrier(s) between areas containing radioactive substances and the None
environment, environment. Rev 5 Deviations

None
CONTAINMENT CLOSURE: CONTAINMENT CLOSURE: Rev 5 Differences

The site specific procedurally defined actions taken to secure containment The procedurally defined actions taken to secure primary containment and its None. Removal of site specific and plant type placeholders from the template
(primary or secondary for BWR) and its associated structures, systems, and associated structures, systems, and components as a functional barrier to is considered administrative.
components as a functional barrier to fission product release under existing fission product release under existing plant conditions. Rev 5 Deviations
plant conditions.

None
EMERGENCY ACTION LEVEL (EAL): EMERGENCY ACTION LEVEL (EAL): Rev 5 Differences

A pre-determined, site specific, observable threshold for a plant IC that places A pre-determined, site specific, observable threshold for a plant IC that places None
the plant in a given emergency classification level. An EAL can be: an the plant in a given EMERGENCY CLASSIFICATION LEVEL. An EAL can be:
instrument reading; an equipment status indicator; a measurable parameter an instrument reading; an equipment status indicator; a measurable parameter Rev 5 Deviations

(on-site or off-site); a discrete, observable event; results of analyses; entry into (ONSITE or OFFSITE); a discrete, observable event; results of analyses; entry None
specific emergency operating procedures; or another phenomenon which, if it into specific EMERGENCY OPERATING PROCEDURES; or another
occurs, indicates entry into a particular emergency classification level. phenomenon which, if it occurs, indicates entry into a particular EMERGENCY

CLASSIFICATION LEVEL.
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A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to
potentially damage permanent structures, systems, or components.

I'AILUbiIUN:

A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to
potentially damage permanent structures, systems, or components.

Key 3 uirnerences

None

Rev 5 Deviations

None
EXTORTION: EXTORTION: Rev 5 Differences

An attempt to cause an action at the station by threat of force. An attempt to cause an action at the station by threat of force. None

Rev 5 Deviations

None

FAULTED: FAULTED: Rev 5 Differences

(PWRs) in a steam generator, the existence of secondary side leakage that In a steam generator, the existence of secondary side leakage that results in None. Removal of site specific and plant type placeholders from the template
results in an uncontrolled drop in steam generator pressure or the steam an uncontrolled drop in steam generator pressure or the steam generator is considered administrative.
generator being completely depressurized. being completely depressurized. Rev 5 Deviations

None
FIRE: FIRE: Rev 5 Differences

Combustion characterized by heat and light. Sources of smoke such as Combustion characterized by heat and light. Sources of smoke such as None. Word corrected to singular is considered administrative.
slipping drive belts or overheated electrical equipment do not constitute slipping drive belts or overheated electrical equipment do not constitute FIRE.
FIRES. Observation of flame is preferred but is NOT required if large quantities Observation of flame is preferred but is not required if large quantities of
of smoke and heat are observed. smoke and heat are observed. None

HOSTAGE: HOSTAGE: Rev 5 Differences

A person(s) held as leverage against the station to ensure that demands will A person(s) held as leverage against the station to ensure that demands will None
be met by the station. be met by the station. Rev 5 Deviations

None

HOSTILE ACTION: HOSTILE ACTION: Rev 5 Differences

An act toward a NPP or its personnel that includes the use of violent force to An act toward a nuclear power plant or its personnel that includes the use of None. Spelling out of the abbreviation is considered administrative. Eliminated
destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve violent force to destroy equipment, take HOSTAGES, and/or intimidate the the phrase 'this may include" in the last sentence for it is considered redundant
an end. This includes attack by air, land, or water using guns, explosives, licensee to achieve an end. This includes attack by air, land, or water using verbiage.
PROJECTILEs, vehicles, or other devices used to deliver destructive force. guns, explosives, PROJECTILES, vehicles, or other devices used to deliver Rev5 Deviations
Other acts that satisfy the overall intent may be included. HOSTILE ACTION destructive force. Other acts that satisfy the overall intent may be included.
should not be construed to include acts of civil disobedience or felonious acts HOSTILE ACTION should not be construed to include acts of civil None
that are not part of a concerted attack on the NPP. Non-terrorism-based EALs disobedience or felonious acts that are not part of a concerted attack on the
should be used to address such activities (i.e., this may include violent acts nuclear power plant. Non-terrorism-based EALs should be used to address
between individuals in the owner controlled area). such activities (i.e., violent acts between individuals in the OWNER

CONTROLLED AREA).
IMMINENT: IMMINENT I IMPENDING: Rev 5 Differences

Mitigation actions have been ineffective, additional actions are not expected to Means about to happen (generally within 30 minutes). Revised for consistency with NEI 03-12, Rev 6.
be successful, and trended information indicates that the event or condition will Rev 5 Deviations
occur. Where IMMINENT timeframes are specified, they shall apply.

None
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): Rev 5 Differences

A complex that is designed and constructed for the interim storage of spent A complex that is designed and constructed for the interim storage of spent None
nuclear fuel and other radioactive materials associated with spent fuel storage. nuclear fuel and other radioactive materials associated with spent fuel storage. Rev 5 Deviations

I I_ None
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INTRUSION:

A person(s) present in a specified area without authorization. Discovery of a
BOMB in a specified area is indication of INTRUSION into that area by a
HOSTILE FORCE.

INTRUDER I INTRUSION: Rev 5 Differences

A person(s) present in a specified area without authorization. Discovery of a
BOMB in a specified area is indication of INTRUSION into that area by a
HOSTILE FORCE.

Term "INTRUDER" was added for consistency with the first sentence of the
definition that applied to a person. This is considered administrative.

Rev 5 Deviations

None'

LARGE AIRCRAFT: Rev 5 Differences
Any size or type of aircraft with the potential for causing significant damage to Added the definition for LARGE AIRCRAFT" in accordance with NEI 99-01
the plant (refer to the Security Plan for a more detailed definition). Rev 5 FAQ #26.

Rev 5 Deviations

None

NORMAL LEVELS: Rev 5 Differences

The highest reading in the past twenty-four hours excluding the current peak Added the definition for "NORMAL LEVELS" in accordance with NEI 99-01
value. Rev 5, FAQ# 5.

Rev 5 Deviations

None

NORMAL PLANT OPERATIONS: NORMAL PLANT OPERATIONS: Rev 5 Differences

Activities at the plant site associated with routine testing, maintenance, or Activities at the plant site associated with routine testing, maintenance, or None
equipment operations, in accordance with normal operating or administrative equipment operations, in accordance with normal operating or administrative Rev 5 Deviations
procedures. Entry into abnormal or emergency operating procedures, or procedures. Entry into abnormal or EMERGENCY OPERATING
deviation from normal security or radiological controls posture, is a departure PROCEDURES, or deviation from normal security or radiological controls None
from NORMAL PLANT OPERATIONS. posture, is a departure from NORMAL PLANT OPERATIONS.

OWNER CONTROLLED AREA: Rev 5 Differences

The property associated with the station and owned by the company. Access Added plant specific definition for generic term used in EALs.
is normally limited to persons entering for official business. Rev 5 Deviations

None

PROJECTILE: PROJECTILE: Rev 5 Differences

An object directed toward a NPP that could cause concern for its continued Means a fired, projected object, such as a bullet or pellet having no capacity Revised for consistency with NEI 03-12, Rev 6.
operability, reliability, or personnel safety. for self propulsion directed towards a nuclear power plant that could cause Rev5 Deviations

concern for its continued operability, reliability or personnel safety.
None

PROTECTED AREA: PROTECTED AREA: Rev 5 Differences

Typically the site specific area which normally encompasses all controlled Means an area encompassed by physical barriers and to which access is Revised for consistency with NEI 03-12, Rev 6.
areas within the security PROTECTED AREA fence. controlled. Rev 5 Deviations

None
RUPTURED: RUPTURED: Rev 5 Differences

(PWRs) in a steam generator, existence of primary-to-secondary leakage of a In a steam generator, existence of primary-to-secondary leakage of a None. Removal of site specific and plant type placeholders from the template
magnitude sufficient to require or cause a reactor trip and safety injection, magnitude sufficient to require or cause a reactor trip and safety injection, is considered administrative.

Rev 5 Deviations

None
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SABOTAGE:

Deliberate damage, mis-alignment, or mis-operation of plant equipment with
the intent to render the equipment inoperable. Equipment found tampered with
or damaged due to malicious mischief may not meet the definition of
SABOTAGE until this determination is made by security supervision.

SABOTAGE:

Deliberate damage, mis-alignment, or mis-operation of plant equipment with
the intent to render the equipment inoperable. Equipment found tampered with
or damaged due to malicious mischief may not meet the definition of
SABOTAGE until this determination is made by security supervision.

Rev 5 Differences

None

Rev 5 Deviations

None

SECURITY CONDITION: SECURITY CONDITION: Rev 5 Differences

Any Security Event as listed in the approved security contingency plan that Any Security Event as listed in the approved security contingency plan that None
constitutes a threat/compromise to site security, threat/risk to site personnel, or constitutes a threat/compromise to site security, threat/risk to site personnel, or Rev 5 Deviations
a potential degradation to the level of safety of the plant. A SECURITY a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION. CONDITION does not involve a HOSTILE ACTION. None

SIGNIFICANT TRANSIENT: Rev 5 Differences

An UNPLANNED event involving one or more of the following: (1) automatic Removed significant transient definition in accordance with NEI 99-01 Rev 5,
turbine runback greater than 25% thermal reactor power, (2) electrical load FAQ# 39.
rejection greater than 25% full electrical load, (3) Reactor Trip, (4) Safety Rev 5 Deviations
Injection Activation, or (5) thermal power oscillations greater than 10%.

None
STRIKE ACTION: STRIKE ACTION: Rev 5 Differences

A work stoppage within the PROTECTED AREA by a body of workers to A work stoppage within the PROTECTED AREA by a body of workers to None
enforce compliance with demands made on (site specific). The STRIKE enforce compliance with demands made on management. The STRIKE Rev5 Deviations
ACTION must threaten to interrupt NORMAL PLANT OPERATIONS. ACTION must threaten to interrupt NORMAL PLANT OPERATIONS.

None

UNISOLABLE: UNISOLABLE: Rev 5 Differences

A breach or leak that cannot be promptly isolated. A breach or leak that cannot be promptly isolated. None

Rev 5 Deviations

None

UNPLANNED: UNPLANNED: Rev 5 Differences

A parameter change or an event that is not the result of an intended evolution A parameter change or an event, the reasons for which may be known or Change to the definition for "UNPLANNED" in accordance with NEI 99-01 Rev
and requires corrective or mitigative actions, unknown, that is not the result of an intended evolution or expected plant 5, FAQ# 10.

response to a transient. Rev 5 Deviations

None

VALID: VALID: Rev 5 Differences

An indication, report, or condition, is considered to be VALID when it is verified An indication, report, or condition, is considered to be VALID when it is verified None
by (1) an instrument channel check, (2) indications on related or redundant by (1) an instrument channel check, (2) indications on related or redundant Rev5 Deviations
indicators, or (3) by direct observation by plant personnel, such that doubt indicators, or (3) by direct observation by plant personnel, such that doubt
related to the indicator's operability, the condition's existence, or the report's related to the indicator's operability, the condition's existence, or the report's None
accuracy is removed. Implicit in this definition is the need for timely accuracy is removed. Implicit in this definition is the need for timely
assessment. assessment.
VISIBLE DAMAGE: VISIBLE DAMAGE: Rev 5 Differences

Damage to equipment or structure that is readily observable without Damage to equipment or structure that is readily observable without The word "operability" was replaced with "availability". This is done to avoid
measurements, testing, or analysis. Damage is sufficient to cause concern measurements, testing, or analysis. Damage is sufficient to cause concern confusion with the need to establish Technical Specification OPERABILITY
regarding the continued operability or reliability of the affected structure, regarding the continued availability or reliability of the affected structure, when determining EAL applicability.
system,or component. Example damage includes: deformation due to heat or system, or component. Example damage includes: deformation due to heat or
impact, denting, penetration, rupture, cracking, and paint blistering. Surface impact, denting, penetration, rupture, cracking, and paint blistering. Surface R
blemishes (e.g., paint chipping, scratches) should not be included, blemishes (e.g., paint chipping, scratches) should not be included. None
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VITAL AREAS: VITAL AREA:

Means any area that contains VITAL EQUIPMENT.Typically any site specific areas, normally within the PROTECTED AREA, that
contains equipment, systems, components, or material, the failure, destruction,
or release of which could directly or indirectly endanger the public health and
safety by exposure to radiation.

Rev 5 Differences

Revised for consistency with NEI 03-12, Rev 6.

Rev 5 Deviations

None

-VITAL EQUIPMENT: Rev 5 Differcnces

Means any equipment, system, device, or material, the failure, destruction, or Revised for consistency with NEI 03-12, Rev 6.
release of which could directly or indirectly endanger the public health and Rev 5 Deviations
safety by exposure to radiation. Equipment or systems which would be
required to function to protect public health and safety following such failure, None
destruction, or release are also considered to be vital.

EMERGENCY CLASSIFICATION UEVELS

NOTIFICATION OF UNUSUAL EVENT: UNUSUAL EVENT: Rev 5 Differences

Events are in progress or have occurred which indicate a potential degradation Events are in progress or have occurred which indicate a potential degradation None
of the level of safety of the plant or indicate a security threat to facility of the level of safety of the plant or indicate a security threat to facility Rev 5 Deviations
protection has been initiated. No releases of radioactive material requiring off- protection has been initiated. No releases of radioactive material requiring
site response or monitoring are expected unless further degradation of safety OFFSITE response or monitoring are expected unless further degradation of None
systems occurs. safety systems occurs.

ALERT: ALERT: Rev 5 Differences

Events are in progress or have occurred which involve an actual or potential Events are in progress or have occurred which involve an actual or potential None. Spelling out of the abbreviation is considered administrative.
substantial degradation of the level of safety of the plant or a security event substantial degradation of the level of safety of the plant or a security event
that involves probable life threatening risk to site personnel or damage to site that involves probable life threatening risk to site personnel or damage to site Rev 5 Deviations

equipment because of HOSTILE ACTION. Any releases are expected to be equipment because of HOSTILE ACTION. Any releases are expected to be None
limited to small fractions of the EPA PAG exposure levels. limited to small fractions of the EPA PROTECTIVE ACTION GUIDE exposure

levels.

SITE AREA EMERGENCY: SITE AREA EMERGENCY: Rev 5 Differences

Events are in progress or have occurred which involve actual or likely major Events arein progress or have occurred which involve actual or likely major None. Spelling out of the abbreviation is considered administrative.
failures of plant functions needed for protection of the public or HOSTILE failures of plant functions needed for protection of the public or HOSTILE Rev 5 Deviations
ACTION that results in intentional damage or malicious acts; 1) toward site ACTION that results in intentional damage or malicious acts; 1) toward site
personnel or equipment that could lead to the likely failure of or; 2) that prevent personnel or equipment that could lead to the likely failure of or; 2) that prevent None
effective access to, equipment needed for the protection of the public. Any effective access to, equipment needed for the protection of the public. Any
releases are not expected to result in exposure levels which exceed EPA PAG releases are not expected to result in exposure levels which exceed EPA
exposure levels beyond the site boundary. PROTECTIVE ACTION GUIDE exposure levels beyond the site boundary.

GENERAL EMERGENCY: GENERAL EMERGENCY: Rev 5 Differences

Events are in progress or have occurred which involve actual or IMMINENT Events are in progress or have occurred which involve actual or IMMINENT None. Spelling out of the abbreviation is considered administrative.
substantial core degradation or melting with potential for loss of containment substantial core degradation or melting with potential for loss of containment Rev 5 Deviations
integrity or HOSTILE ACTION that results in an actual loss of physical control integrity or HOSTILE ACTION that results in an actual loss of physical control
of the facility. Releases can be reasonably expected to exceed EPA PAG of the facility. Releases can be reasonably expected to exceed EPA None
exposure levels off-site for more than the immediate site area. PROTECTIVE ACTION GUIDE exposure levels OFFSITE for more than the

immediate site area.
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Loss of ANY Two Barriers AND Loss or Potential Loss of the third barrier.

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown

FG1

Initiating Condition:

Loss of any two barriers and loss or potential loss of the third barrier.

Operating Mode Applicability: 1, 2,3, 4

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

Rev 5 Differences

None

Rev 5 Deviations

None

FS1 FS1 Rev 5 Differences

Loss or Potential Loss of ANY two barriers. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Loss or potential loss of any two barriers. Rev 5 Deviations

Operating Mode Applicability: 1, 2,3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

FA1 FAI Rev 5 Differences

ANY Loss or ANY Potential Loss of EITHER Fuel Clad OR RCS. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Any loss or any potential loss of either fuel clad or RCS. Rev 5 Deviations

Operating Mode Applicability: 1, 2, 3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

FUI FU1 Rev 5 Differences

ANY Loss or ANY Potential Loss of Containment. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Any loss or any potential loss of containment. Rev 5 Deviations

Operating Mode Applicability: 1, 2, 3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

Fuel C dBaflrhr_________________ ____
1. Critical Safety Function Status FCI: Critical Safety Function Status Rev 5 Differences

Loss Loss None

A. Core-Cooling Red Entry Conditions Met. 1. Core Cooling- Red entry conditions met. Rev 5 Deviations

Potential Loss Potential Loss The conditional statement "Heat Sink is required" was added as a condition to

A. Core Cooling - Orange Entry Conditions Met. 1. Core Cooling - Orange entry conditions met. potential loss threshold #2.

OR OR

B. Heat Sink - Red Entry Conditions Met. 2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.
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6. C~ontainment Raaiation Monitoring

Loss

A. Containment radiation monitor reading greater than (site specific
value).

Potential Loss

Not Applicable

FC2: Containment Radiation Monitoring

Loss

1. Containment Radiation Monitor (RM-1RM-219A or B) > FC2 Line on
Graph F-1.

Potential Loss

None

Rev 5 Differences

Removed the word "reading" for human factors considerations (minimize
extraneous words).

Rev 5 Deviations

None

3. Core Exit Thermocouple Readings FC3: Core Temperature Rev 5 Differences

Loss Loss Used a generalized fission product barrier (FPB) category tidle for fleet

A. Core exit thermocouples reading greater than (site specific degree F). 1. Five hottest core exit thermocouples > 12000 F. standardization.

Potential Loss Potential Loss Rev 5 Deviations

A. Core exit thermocouples reading greater than (site specific degree F). 1. Five hottest core exit thermocouples > 7190 F. None

4. Reactor Vessel Water Level FC4: RCS Level Rev 5 Differences

Loss Loss None

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss None

A. RSCIRPV level less than (site specific level for TOAF). 1. RCS level < Table F-i.

Table F-I: RVLIS Thresholds
RVLIS RCPs Indication

Full Range 0 40%
1 25%

Dynamic Range 2 33%
3 60%

2. Primary Coolant Activity Level FC7: RCS Activity Rev 5 Differences

Loss Loss None

A. Coolant activity greater than (site specific value). 1. Coolant activity >300 pCi/gm dose equivalent 1-131. Rev 5 Deviations

Potential Loss Potential Loss None

Not Applicable None
7. Other Site Specific Indications Note: BVPS-1 does not have any additional FPB thresholds in this category.

Loss Rev 5 Differences

A. (site specific) as applicable. N/A None

Potential Loss Rev 5 Deviations

A. (site specific) as applicable. None
8. Emergency Director Judgment FC10: EMERGENCY DIRECTOR Judgment Rev 5 Differences

Loss Loss None

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that Rev 5 Deviations
Loss of the Fuel Clad Barrier. indicates loss of the fuel clad barrier. None

Potential Loss Potential Loss

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that
Potential Loss of the Fuel Clad Barrier. indicates potential loss of the fuel clad barrier. I
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,RCS Barrier__________________________________________ _____
1. Critical Safety Function Status RCI: Critical Safety Function Status Rev 5 Differences

Loss Loss None

Not Applicable None Rev 5 Deviations

Potential Loss P n L The conditional statement "Heat Sink is required" was added as a condition to

A. RCS Integrity - Red Entry Conditions Met. 1. RCS Integrity - Orange entry conditions met. potential loss threshold #2.

OR OR

B. Heat Sink - Red Entry Conditions Met. 2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.
6. Containment Radiation Monitoring RC2: Containment Radiation Monitoring Rev 5 Differences

Loss Loss Removed the word "reading* for human factors considerations (minimize

A. Containment radiation monitor reading greater than (site specific 1. Containment Radiation Monitor (RM-IRM-219A or B) > 8 R/hr (RC2 Line extraneous words).

value), on Graph F-i). Rev 5 Deviations

Potential Loss None

Not Applicable Potential Loss

None
2. RCS Leak Rate RC5: RCS Leak Rate Rev 5 Differences

Loss Loss (Potential Loss): Removed with Letdown isolated" to simplify recognition

A. RCS leak rate greater than available makeup capacity as indicated by 1. RCS leak rate greater than available makeup capacity as indicated by conditions.
a loss of RCS subcooling. RCS subcooling < 18 normal containment or < 330 adverse (Potential Loss): Added "UNISOLABLE" to clarify that the intent is not to

Potential Loss containment. declare an emergency for a momentary leak that can be operationally isolated.

A. RCS leak rate indicated greater than (site specific capacity of one Potential Loss Rev5 Deviations
charging pump in the normal charging mode) with Letdown isolated. 1. UNISOLABLE RCS leak exceeding the capacity of one charging pump None

(129 gpm) in the normal charging mode.

4. SG Tube Rupture RC6: SG Tube Leakage I Rupture Rev 5 Differences

Loss Loss Added leakage to FPB category title to allow for consistent language with CT6

A. RUPTURED SG results in an ECCS (SI) actuation. 1. RUPTURED SG results in an SI actuation. (NEI CT4) and fleet standardization.

Potential Loss Potential Loss Rev 5 Deviations

Not Applicable None None

7. Other Site Specific Indications Note: BVPS-1 does not have any additional FPB thresholds in this category.

Loss Rev 5 Differences

A. (site specific) as applicable. N/A None

Potential Loss Rev 5 Deviations

A. (site specific) as applicable. None
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8. Emergency Director Judgment

Loss

A. Any condition in the opinion of the Emergency Director that indicates
Loss of the RCS Barrier.

Potential Loss

A. Any condition in the opinion of the Emergency Director that indicates
Potential Loss of the RCS Barrier.

RC10. EMERGENCY DIRECTOR Judgment

Loss

1. Any condition in the opinion of the EMERGENCY DIRECTOR that
indicates loss of the RCS barrier.

Potential Loss

1. Any condition in the opinion of the EMERGENCY DIRECTOR that
indicates Dotential loss of the RCS barrier.

Rev 5 Differences

None

Rev 5 Deviations

None

Containment Barrier d• *"."

1. Critical Safety Function Status CTI: Critical Safety Function Status Rev 5 Differences

Loss Loss None

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss None

A. Containment - Red Entry Conditions Met. 1. Containment- Red Entry Conditions Met.

6. Containment Radiation Monitoring CT2: Containment Radiation Monitoring Rev 5 Differences

Loss Loss Removed the word *reading" for human factors considerations (minimize

Not Applicable None extraneous words).

Potential Loss Potential Loss Rev 5 Deviations
None

A. Containment radiation monitor reading greater than (site specific 1. Containment Radiation Monitor (RM-1RM-219A or B) > CT2 Line on

value). Graph F-1.

3. Core Exit Thermocouple Readings CT3: Core Temperature Rev 5 Differences

Loss Loss Used a generalized FPB category tidle for fleet standardization terminology.

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss None

A. a. Core exit thermocouples in excess of (site specific)0 F. 1. a. Five hottest core exit thermocouples > 20000 F.

AND AND

b. Restoration procedures not effective within 15 minutes. b. Restoration procedures not effective within 15 minutes.

OR OR

B. a. Core exit thermocouples in excess of (site specific) F. 2. a. Five hottest core exit thermocouples > 12000 F

AND AND

b. Reactor vessel level below (site specific level). b. RVLIS Full Range < 40% with no RCPs running.

AND AND

c. Restoration procedures not effective within 15 minutes. c. Restoration procedures not effective within 15 minutes.
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4. SG Secondary Side Release with P-to-S Leakage

Loss

A. RUPTURED SG is also FAULTED outside of containment.

OR

B. a. Primary-to-Secondary leakrate greater than 10 gpm.

AND

b. UNISOLABLE steam release from affected SG to the environment.

Potential Loss

Not Applicable

CT6: SG Tube Leakage I Rupture

Loss

Note: A prolonged release is greater than 4 hours.

1. RUPTURED SG is also FAULTED outside of containment.

OR

2. a. Primary-to-Secondary leak rate > 10 gpm.

AND

b. UNISOLABLE prolonged steam release from affected SG to the
environment.

Potential Loss

None

Rev 5 Differences

Revised FPB category title to allow for consistent language with RC6 (NEI
RC4) and fleet standardization.

Defined the generic basis section term "prolonged" in the site specific basis
section and added a note to the EAL section. A prolonged release is greater
than 4 hours. The 4 hour duration is the minimum time to cool down to Mode 5,
at 100 degrees/hr, per Technical Specification cooldown limits.

Rev 5 Deviations

Specified the UNISOLABLE steam release also be prolonged as stated in the
NEI generic bases section.

2. Containment Pressure

Loss

A. A containment pressure rise followed by a rapid unexplained drop in
containment pressure.

OR

B. Containment pressure or sump level response not consistent with
LOCA conditions.

Potential Loss

A. Containment pressure greater than (site specific value) and rising.

OR

B. Explosive mixture exists inside containment.

OR

C. a. Pressure greater than containment depressurization actuation
setpoint.

AND

b. Less than one full train of deoressurization eauiDment oDeratina.

CT8: Containment Pressure

Loss

1. A containment pressure rise followed by a rapid UNPLANNED drop in
containment pressure.

OR

2. Containment pressure or sump level response not consistent with LOCA
conditions.

Potential Loss

1. Containment pressure > 45 psig and rising.

OR

2. Containment hydrogen > 4%.

OR

3. a. Containment pressure > 11 psig.

AND

b. Less than one full train of depressurization equipment operating.

Rev 5 Differences

Replaced "unexplained" with "UNPLANNED" in accordance with NEt 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None

5. Containment Isolation Failure or Bypass CT9: Containment Isolation Failure Rev 5 Differences

Loss Loss Revised FPB category title to eliminate bypass reference as there is no

A. a. Failure of all valves in any one line to close. Note. Direct pathways include filtered pathways (e.g., SLCRS). threshold for a containment bypass event and fleet standardization.

Added a note to the EAL section to clarify that direct downstream pathways
AND 1. a. Failure of ALL valves in any one line to close, include filtered pathways as reworded from the basis section: "The existence

b. Direct downstream pathway to the environment exists after AND of an in-line charcoal filter does not make a release path indirect since the filter
containment isolation signal. to the is not effective at removing fission product noble gases." Supplementary leakbo.ntialDirect downstream pathway environment exists after collection and release system (SLCRS) is a filtered pathway.

Potential Loss containment isolation signal.

Not Applicable Potential Loss Rev 5 Deviations

None None
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7. Other Site Specific Indications

Loss

A. (site specific) as applicable.

Potential Loss

A. (site sDeci~c) as applicable.

N/A

Note: BVPS-1 does not have any additional FPB thresholds in this category.

Rev 5 Differences

None

Rev 5 Deviations

None I

8. Emergency Director Judgment CT10: EMERGENCY DIRECTOR Judgment Rev 5 Differences

Loss Loss None

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that Rev 5 Deviations
Loss of the Containment Barrier. indicates loss of the containment barrier. None

Potential Loss Potential Loss

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that
Potential Loss of the Containment Barrier. indicates potential loss of the containment barrier.

Abnformal Rad Condition I Abnormal Rad Effluent Releases I 1 4 ". , " z - ,,'' I -

AG_

Initiating Condition -GENERAL EMERGENCY

Off-site dose resulting from an actual or IMMINENT release of gaseous
radioactivity greater than 1000 mrem TEDE or 5000 mrem Thyroid CDE for the
actual or projected duration of the release using actual meteorology.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. If dose assessment results are
available, declaration should be based on dose assessment instead of
radiation monitor values. Do not delay declaration awaiting dose assessment
results.

1. VALID reading on ANY of the following radiation monitors greater than the
reading shown for 15 minutes or longer:

(site specific monitor list and threshold values)

2. Dose assessment using actual meteorology indicates doses greater than
1000 mrem TEDE or 5000 mrem thyroid CDE at or beyond the site
boundary.

3. VALID perimeter radiation monitoring system reading greater than 1000
mR/hr for 15 minutes or longer. [for sites having telemetered perimeter
monitors]

4. Field survey results indicate closed window dose rates greater than 1000
mR/hr expected to continue for 60 minutes or longer; or analyses of field
survey samples indicate thyroid CDE greater than 5000 mrem for one hour
of inhalation, at or beyond site boundary.

RG_

INITIATING CONDITION:

OFFSITE dose.resulting from an actual or IMMINENT release of gaseous
radioactivity greater than 1000 mRem TEDE or 5000 mRem CDE Child
Thyroid for the actual or projected duration of the release using actual
meteorology.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
* The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the condition will likely exceed the applicable time.

" If dose assessment results are available, declaration should be based on
dose assessment instead of radiation monitor values. Do not delay
declaration awaiting dose assessment results.

1. ANY of the following gaseous effluent monitors greater than the reading
shown for 15 minutes or longer:
* SLCRS Vent (RM-1VS-110 Ch 7) ................................... 7.66E+02 cpm

. Ventilation Vent (RM-1VS-109 Ch 7) ............................... 6.42E+02 cpm

OR

2. Dose assessment using actual meteorology indicates doses at or beyond
the site boundary of EITHER of the following:

. > 1000 mRem TEDE.

0 > 5000 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:

* Gamma (closed window) dose rate> 1000 mR/hr for 60 minutes or
longer.

" Air sample analysis •5000 mRem CDE Child Thyroid for one hour of
inhalation.

Note: The EAL thresholds reflect state guidance which evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG
rather than an EPA-400 CDE Thyroid PAG.

Rev 5 Differences

Provided mRem capitalization consistent with fleet standards in accordance
with NEI 99-01 Rev 5, FAQ# 8.

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Removed the word "reading" for human factors considerations (minimize
extraneous words).

NEI AG1.3 is not applicable (N/A) for BVPS-1 because the plant is not
equipped with a perimeter radiation monitoring system.

Rev 5 Deviations

None
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Initiating Condition - SITE AREA EMERGENCY

Off-site dose resulting from an actual or IMMINENT release of gaseous
radioactivity greater than 100 mrem TEDE or 500 mrem Thyroid CDE for the
actual or projected duration of the release.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. If dose assessment results are
available, declaration should be based on dose assessment instead of
radiation monitor values. Do not delay declaration awaiting dose assessment
results.
1. VALID reading on ANY of the following radiation monitors greater than the

reading shown for 15 minutes or longer:

(site specific monitor list and threshold values)

2. Dose assessment using actual meteorology indicates doses greater than
100 mrem TEDE or 500 mrem thyroid CDE at or beyond the site boundary.

3. VALID perimeter radiation monitoring system reading greater than 100
mR/hr for 15 minutes or longer. [for sites having telemetered perimeter
monitors]

4. Field survey results indicate closed window dose rates greater than 100
mR/hr expected to continue for 60 minutes or longer; or analyses of field
survey samples indicate thyroid CDE greater than 500 mrem for one hour
of inhalation, at or beyond the site boundary.

I RS.

INITIATING CONDITION:

OFFSITE dose resulting from an actual or IMMINENT release of gaseous
radioactivity greater than 100 mRem TEDE or 500 mRem CDE Child Thyroid
for the actual or projected duration of the release using actual meteorology.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
" The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the condition will likely exceed the applicable time.

" If dose assessment results are available, declaration should be based on
dose assessment instead of radiation monitor values. Do not delay
declaration awaiting dose assessment results.

1. ANY of the following gaseous effluent monitors greater than the reading

shown for 15 minutes* or longer:

* SLCRS Vent (RM-lVS-110 Ch 7) ................................... 7.66E+01 cpm

" Ventilation Vent (RM-1VS-109 Ch 7) ............................... 6.42E+01 cpm

OR

2. Dose assessment using actual meteorology indicates doses at or beyond
the site boundary of EITHER of the following:
. >100 mRemTEDE.

* > 500 mRem CDE Child Thyroid.

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:
" Gamma (closed window) dose rate> 100 mR/hr for 60 minutes or

longer.

" Air sample analysis > 500 mRem CDE Child Thyroid for one hour of
inhalation.

I Note: The EAL thresholds reflect state guidance which evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG
rather than an EPA-400 CDE Thyroid PAG.

Rev 5 Differences

Added IC wording "using actual meteorology" in accordance with NEI 99-01
Rev 5, FAQ# 9.

Provided mRem capitalization consistent with fleet standards in accordance
with NEI 99-01 Rev 5, FAQ# 8.

Removed 'VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Removed the word "reading" for human factors considerations (minimize
extraneous words).

NEI AS1.3 is N/A for BVPS-1 because the plant is not equipped with a
perimeter radiation monitoring system.

Rev 5 Deviations

None

I
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AA.

Initiating Condition - ALERT

Any release of gaseous or liquid radioactivity to the environment greater than
200 times the Radiological Effluent Technical Specifications/ODCM for 15
minutes or longer.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release
start time is unknown.

1. VALID reading on ANY of the following radiation monitors greater than the
reading shown for 15 minutes or longer:

(site specific monitor list and threshold values)

2. VALID reading on any effluent monitor reading that greater than 200 times
the alarm setpoint established by a current radioactivity discharge permit
for 15 minutes or longer.

3. Confirmed sample analyses for gaseous or liquid releases indicates
concentrations or release rates greater than 200 times (site specific RETS
values) for 15 minutes or longer.

4. VALID reading on perimeter radiation monitoring system reading greater
than 10.0 mR/hr above normal* background for 15 minutes or longer. [for
sites having telemetered perimeter monitors]

5. VALID indication on automatic real-time dose assessment capability
indicating greater than (site specific value) for 15 minutes or longer. [for
sites having such capability]

* Normal can be considered as the highest reading in the past twenty-four

hours excludina the current peak value.

RAI

INITIATING CONDITION:

Any release of gaseous or liquid radioactivity to the environment greater than
200 times the ODCM limit for 15 minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Note:
* The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the release duration has exceeded, or will likely exceed, will likely exceed
the applicable time. In the absence of data to the contrary, assume that
the release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading
shown for 15 minutes or longer:

* SLCRS Vent (RM-1VS-110 Ch 5) ................................... 6.76E+05 cpm

* Ventilation Vent (RM-1VS-109 Ch 5) ............................... 2.94E+05 cpm

OR

2. ANY of the following liquid effluent monitors > 200 times the High-High
alarm setpoint, not to exceed 8.5E+05 cpm, established by a current
radioactivity discharge permit for 15 minutes or longer

" Liquid Waste Effluent Monitor (RM-11LW-104)

" Laundry and Contaminated Shower Drains Monitor (RM-1LW-1 16)

OR

3. Confirmed sample analysis for gaseous or liquid releases > 200 times the
ODCM limit for 15 minutes or longer.

Rev 5 Differences

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Established "NORMAL LEVELS" as a defined term in accordance with NEI 99-
01 Rev 5, FAQ# 5.

Removed the words "reading" for human factors considerations (minimize
extraneous words).

NEI AA1.4 is N/A for BVPS-1 because the plant is not equipped with a
perimeter radiation monitoring system.

NEI AA1.5 is N/A for BVPS-1 because the plant is not equipped with a
automatic real-time dose assessment system.

Rev 5 Deviations

None
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AUI

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Any release of gaseous or liquid radioactivity to the environment greater than 2
times the Radiological Effluent Technical Specifications/ODCM for 60 minutes
or longer.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release
start time is unknown.

1. VALID reading on ANY of the following radiation monitors greater than the
reading shown for 60 minutes or longer:

(site specific monitor list and threshold values)

2. VALID reading on any effluent monitor reading greater than 2 times the
alarm setpoint established by a current radioactivity discharge permit for
60 minutes or longer.

3. Confirmed sample analyses for gaseous or liquid releases indicates
concentrations or release rates greater than 2 times (site specific RETS
values) for 60 minutes or longer.

4. VALID reading on perimeter radiation monitoring system reading greater
than 0.10 mR/hr above normal* background for 60 minutes or longer. [for
sites having telemetered perimeter monitors]

5. VALID indication on automatic real-time dose assessment capability
indicating greater than (site specific value) for 60 minutes or longer. [for
sites having such capability]

Normal can be considered as the highest reading in the past twenty-four
hours excluding the current peak value.

AA2

Initiating Condition - ALERT

Damage to irradiated fuel or loss of water level that has resulted or will result in
the uncovering of irradiated fuel outside the reactor vessel.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

1. A water level drop in the reactor refueling cavity, spent fuel pool or fuel
transfer canal that will result in irradiated fuel becoming uncovered.

2. A VALID alarm or (site specific elevated reading) on ANY of the following
due to damage to irradiated fuel or loss of water level.

(site-specific radiation monitors)

RUI

INITIATING CONDITION:

Any release of gaseous or liquid radioactivity to the environment greater than 2
times the ODCM limit for 60 minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4t .5, 6, D

EALs:

Note:
* The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the release duration has exceeded, or will likely exceed, the applicable
time. In the absence of data to the contrary, assume that the release
duration has exceeded the applicable time if an ongoing release is
detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading
shown for 60 minutes or longer:

" SLCRS Vent (RM-1VS-110 Ch 5) ................................... 6.76E+03 cpm

" Ventilation Vent (RM-1VS-109 Ch 5) ............................... 2.94E+03 cpm

OR

2. ANY of the following liquid effluent monitors > 2 times the High-High
alarm setpoint established by a current radioactivity discharge permit for
60 minutes or longer:

" Liquid Waste Effluent Monitor (RM-1LW-104)

" Laundry and Contaminated Shower Drains Monitor (RM-lLW-116)

OR

3. Confirmed sample analysis for gaseous or liquid releases > 2 times the
ODCM limit for 60 minutes or longer. "

Rev 5 Differences

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Established "NORMAL LEVELS" as a defined term in accordance with NEI 99-
01 Rev 5, FAQ# 5.

Removed the word, "reading" for human factors considarations (min!mize
extraneous words).

EAL AUL1.4 is N/A for BVPS-1 because the plant is not equipped with a
perimeter radiation monitoring system.

EAL AUL1.5 is N/A for BVPS-1 because the plant is not equipped with a
automatic real-time dose assessment system.

Rev 5 Deviations

None

4 4

RA2
INITIATING CONDITION:

Damage to irradiated fuel or loss of water level that has resulted or will result in
the uncovering of irradiated fuel outside the reactor vessel.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. A water level drop in the spent fuel pool, transfer canal or cavity that will
result in irradiated fuel becoming uncovered.

OR

2. > 1000 mR/hr on ANY of the following due to damage to irradiated fuel or
loss of water level:

" Manipulator Crane Area Monitor (RM-1RM-203)

" Fuel Pool Bridge Area Monitor (RM-1 RM-207)

Rev 5 Differences

Removed the words "reading" for human factors considerations (minimize
extraneous words).

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Rev 5 Deviations

None
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AU2

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED rise in plant radiation levels.

Operating Mode Applicability: All

Example Emergency Act'on Level: (1 or 2)

1. a. UNPLANNED water level drop in a reactor refueling pathway as
indicated by (site specific level or indication).

AND

b. VALID Area Radiation Monitor reading rise on (site specific list).

2. UNPLANNED VALID Area Radiation Monitor readings or survey results
indicate a rise by a factor of 1000 over normal* levels.

* Normal levels can be considered as the highest reading in the past twenty-
four hours excluding the current peak value.

RU2

INITIATING CONDITION:

UNPLANNED rise in plant radiation levels.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALis:

1. a. UNPLANNED water level drop in the spent fuel pool, transfer canal or
reactor cavity as indicated by level < Tech Spec Minimum (23 feet).

AND

b. Area radiation monitor rise resulting in a High-High alarm on ANY of
the following:

" Manipulator Crane Area Monitor (RM-1RM-203)

* Fuel Pool Bridge Area Monitor (RM-1RM-207)

OR

2. UNPLANNED area radiation monitor or radiation survey> 1000 times
NORMAL LEVELS.

Rev 5 Differences

Specified components of "reactor refueling pathway" in accordance with NEI
99-01 Rev 5, FAQ# 6.

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Established "NORMAL LEVELS" Es a defined term in accordance with NEI 92-
01 Rev 5, FAQ# 5.

Removed the words "reading" and "indicate" for human factors considerations
(minimize extraneous words).

Rev 5 Deviations

Specified that EAL threshold 1.b rise in the radiation monitor reading results in
an alarm.

AA3 RA3 Rev 5 Differences

Initiating Condition -ALERT INITIATING CONDITION: None

Rise in radiation levels within the facility that impedes operation of systems Rise in radiation levels within the facility that impedes operation of systems Rev 5 Deviations
required to maintain plant safety functions. required to maintain plant safety functions. None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: (1 or 2) EALs:

Dose rate greater than 15 mR/hr in ANY of the following areas requiring 1. Dose rate > 15 mR/hr in ANY of the following areas requiring continuous
continuous occupancy to maintain plant safety functions: occupancy to maintain plant safety functions:

(site specific area list) e CONTROL ROOM
" Central Alarm Station

" Secondary Alarm Station I
Hazaids'and Other ConditionifAffectin§Pi~nt Sarfetyj,,

HG1 HG1 Rev 5 Differences

Initiating Condition -GENERAL EMERGENCY INITIATING CONDITION: Created a generalized list of the safety functions in HG1.1 (brought forward

HOSTILE ACTION resulting in loss of physical control of the facility. HOSTILE ACTION resulting in loss of physical control of the facility, from basis).

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D Removed "for a freshly off-loaded reactor core in pool" in accordance with NEI
99-01 Rev 5, FAQ# 29.

Example Emergency Action Level: (1 or 2) EALs: Rev5 Deviations

1. A HOSTILE ACTION has occurred such that plant personnel are unable to 1. A HOSTILE ACTION has occurred such that plant personnel are unable to
operate equipment required to maintain safety functions, operate equipment required to maintain safety functions listed below: None

2. A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems 0 Reactivity Control (ability to shut down the reactor and keep it shut
and IMMINENT fuel damage is likely for a freshly off-loaded reactor core in down)
pool. . RCS inventory (ability to cool the core)

0 Secondary heat removal (ability to maintain a heat sink)

OR

2. A HOSTILE ACTION has caused failure of spent fuel cooling systems and
IMMINENT fuel damage is likely.
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HS4

Initiating Condition - SITE AREA EMERGENCY

HOSTILE ACTION within the PROTECTED AREA.

Operating Mode Applicability: All

Example-Emergency Action Level:

1. A HOSTILE ACTION is occurring or has occurred within the PROTECTED
AREA as reDorted by the (site security shift suDervision).

HSI

INITIATING CONDITION:

HOSTILE ACTION within the PROTECTED AREA.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALS:

1. A HOSTILE ACTION is occurring or has occurred within the PROTECTED
AREA as renorted by the Security Shift Supervisor.

Rev 5 Differences

None

Rev 5 Deviations

None

HA4 HA1 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: Changed airliner to "LARGE AIRCRAFT" in accordance with NEI 99-01 Rev 5

HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne FAQ# 26.
attack threat, attack threat. Rev 5 Deviations

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D None

Example Emergency Action Level: (1 or 2) EALs:

1. A HOSTILE ACTION is occurring or has occurred within the OWNER 1. A HOSTILE ACTION is occurring or has occurred within the OWNER
CONTROLLED AREA as reported by the (site specific security shift CONTROLLED AREA as reported by the Security Shift Supervisor.
supervision). OR

2. A validated notification from NRC of an airliner attack threat within 30 2. A validated notification from the NRC of a LARGE AIRCRAFT attack threat
minutes of the site. within 30 minutes of the site.

HU4 HUI Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Changed aircraft to "LARGE AIRCRAFT" in accordance with NEI 99-01 Rev 5

Confirmed SECURITY CONDITION or threat which indicates a potential Confirmed SECURITY CONDITION or threat which indicates a potential FAQ# 26.
degradation in the level of safety of the plant. degradation in the level of safety of the plant. Rev 5 Deviations

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D None

Example Emergency Action Level: (1 or 2 or 3) EALs:

1. A SECURITY CONDITION that does NOT involve a HOSTILE ACTION as 1. A SECURITY CONDITION that does not involve a HOSTILE ACTION as

reported by the (site specific security shift supervision), reported by the Security Shift Supervisor.

2. A credible site specific security threat notification. OR

3. A validated notification from NRC providing information of an aircraft 2. A credible site specific security threat notification.
threat. OR

3. A validated notification from the NRC providing information of a LARGE
AIRCRAFT threat.
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HS2

Initiating Condition - SITE AREA EMERGENCY

Control room evacuation has been initiated and plant control cannot be
established.

Operating Mode Applicability: All

Example Emergency Action Level:

1. a. Control room evacuation has been initiated.

AND

b. Control of the plant cannot be established within (site specific
minutes).

HS2

INITIATING CONDITION:

CONTROL ROOM evacuation has been initiated and plant control cannot be
established.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. a. CONTROL ROOM evacuation has been initiated.

AND

b. Control of ANY of the following safety functions is not established from
an alternate location within 15 minutes.

" Reactivity Control (ability to shut down the reactor and keep it shut
down)

" RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a heat sink)

Rev 5 Differences

Created a generalized list of safety functions in the Basis of HGI.1 (brought
forward from basis).

Rev 5 Deviations

None

HA5 HA2 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: Removed reference to a site specific procedure in accordance with NEI 99-01

Control room evacuation has been initiated. CONTROL ROOM evacuation has been initiated. Rev 5, FAQ# 28.

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D Rev5 Deviations

Example Emergency Action Level: EALs: None

1. (Site-specific procedure) requires control room evacuation. 1. CONTROL ROOM evacuation has been initiated.
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Initiating Condition - ALERT

Natural or destructive phenomena affecting VITAL AREAS.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5 or 6)

1. a. Seismic event greater than Operating Basis Earthquake (OBE) as
indicated by (site specific seismic instrumentation) reading (site
specific OBE limit).

AND

b. Earthquake confirmed by ANY of the following:

" Earthquake felt in plant

" National Earthquake Center

" Control Room indication of degraded performance of systems
required for the safe shutdown of the plant.

2. Tornado striking or high winds greater than (site specific mph) resulting in
VISIBLE DAMAGE to ANY of the following structures containing safety
systems or components OR control room indication of degraded
performance of those safety systems:

(site specific structure list)

3. Internal flooding in ANY of the following areas resulting in an electrical
shock hazard that precludes access to operate or monitor safety
equipment OR control room indication of degraded performance of those
safety systems:

(site specific area list)

4. Turbine failure-generated PROJECTILES resulting in VISIBLE DAMAGE
to or penetration of ANY of the following structures containing safety
systems or components OR control room indication of degraded
performance of those safety systems:

(site specific structure list)

5. Vehicle crash resulting in VISIBLE DAMAGE to ANY of the following
structures containing safety systems or components OR control room
indication of degraded performance of those safety systems:

(site specific structure list)

6. (Site specific occurrences) resulting in VISIBLE DAMAGE to ANY of the
following structures containing safety systems or components OR control
room indication of degraded performance of those safety systems:

(site specific structure list)

HA3
INITIATING CONDITION:
Natural or destructive phenomena affecting VITAL AREAS.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D
EALs:
1. &. Seismic event > 0.06g (OBE) acceleration (as indicated by analysis of the

Accelerograph Recording System or lit lamp on 2ERS-CCC-1 Seismic
Instrumentation Central Control Cabinet).

AND
b. Earthquake confirmed by ANY of the following:

" Earthquake felt in plant.

" National Earthquake Center.

" CONTROL ROOM indication of degraded performance of systems
required for the safe shutdown of the plant.

OR
2. Tornado or high winds > 80 mph resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety systems.
OR

3. Internal flooding in Table H-1 areas resulting in EITHER of the following:

" Electrical shock hazard that precludes access to operate or monitor safety
equipment.

" CONTROL ROOM indication of degraded performance of those safety systems.
OR

4. High river water level > 705 feet MSL resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of degraded performance of those safety systems.
OR

5. Low river level (LR-1CW-101) < 650 feet MSL resulting in CONTROL ROOM
indication of degraded performance of safety systems located in Table H-1 areas.

OR
6. Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY structures in Table H-1 areas
containing safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety systems.

OR
7. Vehicle crash resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing safety
systems or components.

" CONTROL ROOM indication of dearaded Derformance of those safety systems.

Rev 5 Differences

Removed HA3.2 tornado "striking" as it is irrelevant whether it strikes
or not if it causes VISIBLE DAMAGE to structures containing safety
systems or components.

Altered the EAL sequence to allow for site specific external flooding
EAL to fol:ow internal flooding EAL (human factors).

Rev 5 Deviations

None

Table

Table H-I
" Cable Tunnel (CV-3)
" CONTROL ROOM
" Containment Building
" Demin. Water Storage Tank (1WT-TK-10)
" Diesel Generator Building
" Fuel Building
" Intake Structure Pump Cubicles
* Safeguards (including AFW, Main Steam and

Cable Vault Areas)
" Primary Auxiliary Building (except elev. 768')
" RWST (1QS-TK-1)
" Service Building (below elev. 735')
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HU.

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Natural or destructive phenomena affecting the PROTECTED AREA.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5)

1. Seismic event identified by ANY 2 of the following:

" Seismic event confirmed by (site specific indication or method)

" Earthquake felt in plant

" National Earthquake Center

2. Tornado striking within the PROTECTED AREA boundary or high winds
greater than (site specific mph).

3. Internal flooding that has the potential to affect safety related equipment
required by Technical Specifications for the current operating mode in ANY
of the following areas:

(site specific area list)

4. Turbine failure resulting in casing penetration or damage to turbine or
generator seals.

5. (Site specific occurrences affecting PROTECTED AREA).

HU3

INITIATING CONDITION:

Natural or destructive phenomena affecting the PROTECTED AREA.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

.1. a. Seismic event as indicated by > 0.01g acceleration (initiation of the
Accelerograph Recording System on A11-59, Seismic
Accelerograph Operation).

AND

b. Earthquake confirmed by EITHER of the following:

" Earthquake felt in plant.

" National Earthquake Center.

OR

a. Tornado within the PROTECTED AREA.

OR

b. High winds> 80 mph.

Rev 5 Differences

Nested HU3.1 to match HA3.1. NEI wording was established to accommodate
plants that were not capable of measuring ground motion at the UE level.
BVPS-1 is capable of such monitoring.

Removed HU3.2 tornado 'striking' as it is irrelevant whether it strikes within
the PROTECTED AREA if the tornado itsetf is within the PROTECTED AREA.

Altered the EAL sequence to allow for site specific external flooding EAL to
follow internal flooding EAL (human factors).

Rev 5 Deviations

None

Table2.

OR

3. Internal flooding in Table H-1 areas that has the potential to affect safety
related equipment required by Technical Specifications for the current
operating mode.

OR

4. High river water level > 705 feet MSL.

OR

5. Low river water level (LR-1CW-101) < 650 feet MSL.

OR

6. Turbine failure resulting in casing penetration or damage to turbine or
generator seals.

Table H-1

* Cable Tunnel (CV-3)
" CONTROL ROOM
" Containment Building
" Demin. Water Storage Tank (lWT-TK-10)
" Diesel Generator Building
" Fuel Building
" Intake Structure Pump Cubicles
" Safeguards (including AFW, Main Steam and

Cable Vault Areas)
" Primary Auxiliary Building (except elev. 768')
" RWST (1QS-TK-1)
" Service Building (below elev. 735')
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HA2

Initiating Condition -ALERT

FIRE or EXPLOSION affecting the operability of plant safety systems required
to establish or maintain safe shutdown.

Operating Mode Applicability: All

Example Emergency Action Level:

1. FIRE or EXPLOSION resulting in VISIBLE DAMAGE to ANY of the
following structures containing safety systems or components OR control
room indication of degraded performance of those safety systems:

(site specific structure list)

HA4

INITIATING CONDITION:

FIRE or EXPLOSION affecting the operability of plant safety systems required
to establish or maintain safe shutdown.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. FIRE or EXPLOSION resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-I areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

Rev 5 Differences

None

Rev 5 Deviations

None

Table

Table H-1

" Cable Tunnel (CV-3)
" CONTROL ROOM
" Containment Building
" Demin. Water Storage Tank (lWT-TK-10)
" Diesel Generator Building
" Fuel Building
" Intake Structure Pump Cubicles
" Safeguards (including AFW, Main Steam and

Cable Vault Areas)
" Primary Auxiliary Building (except elev. 768')
" RWST (1OS-TK-1)
" Service Building (below elev. 735')
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HU2

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

FIRE within the PROTECTED AREA not extinguished within 15 minutes of
detection or EXPLOSION within the PROTECTED AREA.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
duration has exceeded, or will likely exceed, the applicable time.

1. FIRE not extinguished within 15 minutes of control room notification or
verification of a control room FIRE alarm in ANY of the following areas:

(site specific area list)

2. EXPLOSION within the PROTECTED AREA.

HU4

INITIATING CONDITION:

FIRE within the PROTECTED AREA not extinguished within 15 minutes of
detection or EXPLOSION within the PROTECTED AREA.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
" The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the duration has exceeded, or will likely exceed, the applicable time.

" Immediately adjacent to applies to FIRES that directly impact or obstruct
the areas of concern.

1. FIRE not extinguished within 15 minutes of CONTROL ROOM notification
or verification of a CONTROL ROOM FIRE alarm in actual contact with or
immediately adjacent to ANY of the Table H-1 areas.

OR

2. EXPLOSION within the PROTECTED AREA.

Rev 5 Differences

Added Note "in actual contact with or immediately adjacent to" from the Basis
section of HU4.1 to support the use of table H-i.

Rev 5 Deviations

Noe

Table

Table H-1

Cable Tunnel (CV-3)
CONTROL ROOM
Containment Building
Demin. Water Storage Tank (1WT-TK-10)
Diesel Generator Building
Fuel Building
Intake Structure Pump Cubicles
Safeguards (including AFW, Main Steam and
Cable Vault Areas)
Primary Auxiliary Building (except elev. 768')
RWST (IQS-TK-1)
Service Building (below elev. 735')
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HA3
Initiating Condition - ALERT
Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant or
flammable gases which jeopardize operation of operable equipment required
to maintain safe operations or safely shutdown the reactor.

Operating Mode Applicability: All

Example Emergency Action Level:

Note: If the equipment in the stated area was already inoperable, or out of
service, before the event occurred, then this EAL should not be declared as it
will have no adverse impact on the ability of the plant safely operate or safely
shutdown beyond that already allowed by Technical Specifications at the time
of the event.

1. Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant
or flammable gases which jeopardize operation of systems required to
maintain safe operations or safely shutdown the reactor.

HA5
INITIATING CONDITION:

Access to a VITAL AREA is prohibited due to release of toxic, corrosive,
asphyxiant or flammable gases which jeopardize operation of operable
equipment required to maintain safe operations or safely shutdown the reactor.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
" If the equipment in the stated area was already inoperable, or out of

service, before the event occurred, then this EAL should not be declared
as it will have no adverse impact on the ability of the plant to safely
operate or safely shutdown beyond that already allowed by Technical
Specifications at the time of the event.

" This EAL does not apply to FIRE fighting activities that automatically or
manually activate a FIRE suppression system in an area.

1. Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant
or flammable gases which jeopardize operation of systems required to
maintain safe operations or safely shutdown the reactor.

Rev 5 Differences

Added generic bases information regarding applicability per NEI 99-01 Rev 5,
FAQ# 24 and brought forward in to notes.

Rev 5 Deviations

None

~1 ~1

HU3

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to NORMAL PLANT OPERATIONS.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

1. Toxic, corrosive, asphyxiant or flammable gases in amounts that have or
could adversely affect NORMAL PLANT OPERATIONS.

2. Report by local, county or state officials for evacuation or sheltering of site
personnel based on an off-site event.

HU5

INITIATING CONDITION:

Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to NORMAL PLANT OPERATIONS.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Note: This EAL does not apply to FIRE fighting activities that automatically or
manually activate a FIRE suppression system in an area.

1. Toxic, corrosive, asphyxiant or flammable gases in amounts that have or
could adversely affect NORMAL PLANT OPERATIONS.

OR

2. Report by local, county or state officials for evacuation or sheltering of site

Rev 5 Differences

Added generic bases information regarding applicability per NEI 99-01 Rev 5,
FAQ# 24 and pulled in to notes.

Rev 5 Deviations

None

HG2 HG6 Rev 5 Differences

Initiating Condition -GENERAL EMERGENCY INITIATING CONDITION: None

Other conditions exist which in the judgment of the Emergency Director Other conditions exist which in the judgment of the EMERGENCY DIRECTOR Rev 5 Deviations
warrant declaration of a General Emergency. warrant declaration of GENERAL EMERGENCY.

None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: EALs:

1. Other conditions exist which in the judgment of the Emergency Director 1. Other conditions exist which in the judgment of the EMERGENCY
indicate that events are in progress or have occurred which involve actual DIRECTOR indicate that events are in progress or have occurred which
or IMMINENT substantial core degradation or melting with potential for involve actual or IMMINENT substantial core degradation or melting with
loss of containment integrity or HOSTILE ACTION that results in an actual potential for loss of containment integrity or HOSTILE ACTION that
loss of physical control of the facility. Releases can be reasonably results in an actual loss of physical control of the facility. Releases can be
expected to exceed EPA Protective Action Guideline exposure levels off- reasonably expected to exceed EPA PROTECTIVE ACTION GUIDE
site for more than the immediate site area, exposure levels OFFSITE for more than the immediate site area.
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HS3

Initiating Condition - SITE AREA EMERGENCY

Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a Site Area Emergency.

Operating Mode Applicability: All

Example Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director
indicate that events are in progress or have occurred which involve actual
or likely major failures of plant functions needed for protection of the public
or HOSTILE ACTION that results in intentional damage or malicious acts;
(1) toward site personnel or equipment that could lead to the likely failure
of or; (2) that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to result in
exposure levels which exceed EPA Protective Action Guideline exposure
levels bevond the site boundary.

HS6

INITIATING CONDITION:

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
warrant declaration of SITE AREA EMERGENCY.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. Other conditions exist which in the judgment of the EMERGENCY
DIRECTOR indicate that events are in progress or have occurred which
involve actual or likely major failures of plant functions needed for
protection of the public or HOSTILE ACTION that results in intentional
damage or malicious acts: (1) toward site personnel or equipment that
could lead to the likely failure of or, (2) that prevent effective access to
equipment needed for the protection of the public. Any releases are not
expected to result in exposure levels which exceed EPA PROTECTIVE
ACTION GUIDE exposure levels beyond the site boundary.

Rev 5 Differences

None

Rev 5 Deviations

None

HA6 HA6 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: None

Other conditions exist which in the judgment of the Emergency Director Other conditions exist which in the judgment of the EMERGENCY DIRECTOR Rev 5 Deviations
warrant declaration of an Alert. warrant declaration of an ALERT.

None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: EALs:

1. Other conditions exist which in the judgment of the Emergency Director 1. Other conditions exist which in the judgment of the EMERGENCY
indicate that events are in progress or have occurred which involve actual DIRECTOR indicate that events are in progress or have occurred which
or potential substantial degradation of the level of safety of the plant or a involve actual or potential substantial degradation of the level of safety of
security event that involves probable life threatening risk to site personnel the plant or a security event that involves probable life threatening risk to
or damage to site equipment because of HOSTILE ACTION. Any releases site personnel or damage to site equipment because of HOSTILE
are expected to be limited to small fractions of the EPA Protective Action ACTION. Any releases are expected to be limited to small fractions of the
Guideline exposure levels. EPA PROTECTIVE ACTION GUIDE exposure levels.

HU5 HU6 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Other conditions exist which in the judgment of the Emergency Director Other conditions exist which in the judgment of the EMERGENCY DIRECTOR Rev 5 Deviations
warrant declaration of a NOUE. warrant declaration of an UNUSUAL EVENT.

None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: EALs:

1. Other conditions exist which in the judgment of the Emergency Director 1. Other conditions exist which in the judgment of the EMERGENCY
indicate that events are in progress or have occurred which indicate a DIRECTOR indicate that events are in progress or have occurred which
potential degradation of the level of safety of the plant or indicate a security indicate a potential degradation of the level of safety of the plant or
threat to facility protection has been initiated. No releases of radioactive indicate a security threat to facility protection has been initiated. No
material requiring off-site response or monitoring are expected unless releases of radioactive material requiring OFFSITE response or monitoring
further degradation of safety systems occurs. are expected unless further degradation of safety systems occurs.
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E-HU1

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Damage to a loaded cask CONFINEMENT BOUNDARY.

Operating Mode Applicability: Not applicable

Example Emergency Acdlon Level:

1. Damace to a loaded cask CONFINEMENT BOUNDARY.

E-HU1

INITIATING CONDITION:

Damage to a loaded cask CONFINEMENT BOUNDARY.

Operating Mode Applicability: Not Applicable

EALs:

1. Damaoe to a loaded cask CONFINEMENT BOUNDARY.

Rev 5 Differences

None

Rev 5 Deviations

None

System Malfunctions -Hot

SG1

Initiating Condition - GENERAL EMERGENCY

Prolonged loss of all Off-site and all On-Site AC power to emergency busses.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

1. a. Loss of all off-site and on-site AC power to (site specific emergency
busses).

AND

b. EITHER of the following:

" Restoration of at least one emergency bus in less than (site
specific hours) is not likely.

* (Site specific Indication of continuing degradation of core cooling
based on Fission Product Barrier monitoring.)

SS1

Initiating Condition - SITE AREA EMERGENCY

Loss of all Off-site and all On-Site AC power to emergency busses for 15
minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not waft until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of all Off-Site and all On-Site AC power to (site specific emergency
busses) for 15 minutes or longer.

SG1

INITIATING CONDITION:

Prolonged loss of all OFFSITE and all ONSITE AC power to emergency
busses.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

1. a. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and
DF 4KV emergency busses.

AND

b. EITHER of the following:

* Restoration of EITHER the AE 4KV emergency bus OR DF 4KV
emergency bus within 4 hours is not likely.

* Core Cooling - Red entry conditions met.

Rev 5 Differences

None

Rev 5 Deviations

None

-4 .4
SS1

INITIATING CONDITION:

Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15
minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Notes:
* The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the condition has exceeded, or will likely exceed, the applicable time.

" Credit cannot be taken for emergency busses being powered from the
other units emergency diesel generators.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF
4KV emergency busses for 15 minutes or longer.

Rev 5 Differences

Added Note from bases section to ensure the cross-tie was not credited as a
source of OFFSITE power.

Rev 5 Deviations

None
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SA5

Initiating Condition - ALERT

AC power capability to emergency busses reduced to a single power source
for 15 minutes or longer such that any additional single failure would result in
station blackout.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not waft until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. AC power capability to (site-specific emergency busses) reduced to a
single power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in station
blackout.

SAl

INITIATING CONDITION:

AC power capability to emergency busses reduced to a single source for 15
minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. AC power to AE and DF 4KV emergency busses is reduced to a single
power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in loss of ALL AC
power to BOTH AE and DF 4KV emergency busses.

Rev 5 Differences

Changed IC and EAL terminology for consistency in accordance with NEI 99-
01 Rev 5, FAQ# 36.

Rev 5 Deviations

None

SUl SUI Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Loss of all Off-site AC power to emergency busses for 15 minutes or longer. Loss of all OFFSITE AC power to emergency busses for 15 minutes or longer. Rev 5 Deviations

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3, 4 None
Shutdown EALs:

Example Emergency Action Level: Note: The EMERGENCY DIRECTOR should not wait until the applicable time

Note: The Emergency Director should not wait until the applicable time has has elapsed, but should declare the event as soon as it is determined that the
elapsed, but should declare the event as soon as it is determined that the condition has exceeded, or will likely exceed, the applicable time.
condition has exceeded, or will likely exceed, the applicable time. 1. Loss of ALL OFFSITE AC power to BOTH AE and DF 4KV emergency

1. Loss of all off-site AC power to (site-specific emergency busses) for 15 busses for 15 minutes or longer.
minutes or longer.

SS3 SS2 Rev 5 Differences

Initiating Condition - SITE AREA EMERGENCY INITIATING CONDITION: None

Loss of all vital DC power for 15 minutes or longer. Loss of all vital DC power for 15 minutes or longer. Rev 5 Deviations

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3, 4 None
Shutdown EALs:

Example Emergency Action Level: Note: The EMERGENCY DIRECTOR should not wait until the applicable time

Note: The Emergency Director should not wait until the applicable time has has elapsed, but should declare the event as soon as it is determined that the
elapsed, but should declare the event as soon as it is determined that the condition has exceeded, or will likely exceed, the applicable time.
condition has exceeded, or will likely exceed; the applicable time. 1. Bus voltage indication on ALL safety related DC busses less than the

1. Less than (site specific bus voltage indication) on all (site specific Vital DC following for 15 minutes or longer:
busses) for 15 minutes or longer.

1 < 110.4 VDC on Busses 1-1 and 1-2
•< 110.0 VDC on Busses 1-3 and 1-4 _____________________________
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SG2

Initiating Condition - GENERAL EMERGENCY

Automatic Scram (Trip) and all manual actions fail to shutdown the reactor and
indication of an extreme challenge to the ability to cool the core exists.

Operating Mode Applicability: Power Operation, Startup

Example Emergency Action Level:

1. a. An automatic scram (trip) failed to shutdown the reactor.

AND

b. All manual actions do not shutdown the reactor as indicated by (site
specific indications of reactor not shutdown).

AND

c. EITHER of the following exist or have occurred due to continued
power generation:

" (Site specific indication that core cooling is extremely challenged.)

* (Site specific indication that heat removal is extremely challenaed.)

SG3

INITIATING CONDITION:

Automatic trip and all manual actions failed to shutdown the reactor and
indication of an extreme challenge to the ability to cool the core exists.

Operating Mode Applicability: 1, 2

EALs:

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

b. ALL manual trip actions failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

c. EITHER of the following has occurred:

* Core Cooling - Red entry conditions met.

* Heat Sink - Red entry conditions met.

Rev 5 Differences

Changed IC and EAL terminology for consistency in accordance with NEI 99-
01 Rev 5, FAQ# 31.

Removed the SG3.1.c words "exist or" for human factors considerations
(minimize extraneous words).

Revised tense in EAL 1 .b to reflect consistency with wording in EAL l.a.

Rev 5 Deviations

None

SS2 SS3 Rev 5 Differences

Initiating Condition -SITE AREA EMERGENCY INITIATING CONDITION: IC and EAL wording changed from "from the reactor controls console" to

Automatic Scram (Trip) fails to shutdown the reactor and manual actions taken Automatic trip and manual actions taken within the Controls Area (CA) failed to "within the Controls Area (CA)" to be consistent with site specific terminology.
from the reactor control console are not successful in shutting down the shutdown the reactor. Changed IC and EAL terminology for consistency in accordance with NEI 99-
reactor. Operating Mode Applicability: 1, 2 01 Rev 5, FAQ# 31.

Operating Mode Applicability: Power Operation, Startup EALs: Also specified manual "trip" actions to distinguish from emergency boration

Example Emergency Action Level: 1. a. An automatic reactor trip failed to shutdown the reactor as indicated by actions.

1. a. An automatic scram (trip) failed to shutdown the reactor, reactor power > 5%. Rev 5 Deviations

AND AND None

b. Manual actions taken at the reactor control console do not shutdown b. Manual trip actions taken within the Controls Area (CA) failed to
the reactor as indicated by (site specific indications of reactor not shutdown the reactor as indicated by reactor power > 5%.
shutdown).

SA2 SA3 Rev 5 Differences

Initiating Condition -ALERT INITIATING CONDITION: IC and EAL wording changed from "from the reactor controls console" to

Automatic Scram (Trip) fails to shutdown the reactor and the manual actions Automatic trip failed to shutdown the reactor and the manual actions taken "within the Controls Area (CA)" to be consistent with site specific terminology.

taken from the reactor control console are successful in shutting down the from the Controls Area (CA) are successful in shutting down the reactor. Changed IC and EAL terminology for consistency in accordance with NEI 99-
reactor. Operating Mode Applicability: 1, 2 01 Rev 5, FAQ# 31.

Operating Mode Applicability: Power Operation, Startup EAlso specified manual "trip" actions to distinguish from emergency borationOprtn oeApiaiiy oe prtoSatpEALs. actions.

Example Emergency Action Level: 1. a. An automatic reactor trip failed to shutdown the reactor. Rev 5 Deviations

1. a. An automatic scram (trip) failed to shutdown the reactor. AND None

AND b. Manual trip actions taken within the Controls Area (CA) successfully

b. Manual actions taken at the reactor control console successfully shutdown the reactor as indicated by reactor power < 5%.
shutdown the reactor as indicated by (site specific indications of plant
shutdown). I
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SU8

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability: Hot Standby, Hot Shutdown

Example Emergency Action Love!:

1. UNPLANNED sustained positive period observed on nuclear
instrumentation. [BWR]

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation. [PWR1

SU3

INITIATING CONDITION:

Inadvertent criticality.

Operating Mode Applicability: 3, 4

EALs:

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

Rev 5 Differences

None

Rev 5 Deviations

None

I I +
SS6

Initiating Condition - SITE AREA EMERGENCY

Inability to monitor a SIGNIFICANT TRANSIENT in progress.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. Loss of greater than approximately 75% of the following for 15 minutes
or longer:

" (Site specific control room safety system annunciation)

OR

" (Site specific control room safety system indication)

AND

b. A SIGNIFICANT TRANSIENT is in progress.

AND

c. Compensatory indications are unavailable.

SS4
INITIATING CONDITION:

Inability to monitor a significant transient in progress.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. Loss of> 75% of EITHER of the following for 15 minutes or longer:

" CONTROL ROOM Annunciator Panels (Al - A13).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Table S-1: Critical Safety Functions

" Reactivity Control (ability to shut down the reactor
and keep it shut down)

" RCS inventory (ability to cool the core)

" Secondary heat removal (ability to maintain a heat
sink)

AND

b. A Table S-2 significant transient is in progress.

Rev 5 Differences

Eliminated "SIGNIFICANT TRANSIENT" as a defined term in accordance with
NEI 99-01 Rev 5, FAQ# 39.

Created a generalized list of safety functions in the basis of HG1.1 (brought
forward from basis).

Removed "approximately" in SS4.1.a to eliminate ambiguity.

Rev 5 Deviations

None

Table S.2: Significant Transients
* Automatic turbine runback > 25% thermal power
" Electrical load rejection > 25% full electrical load
" Reactor trip
* Safety Injection actuation

AND

_____________________________________ c COMPENSATORY.,,...,,-,-. .. .INIAOS are_____unavailable__________
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SA4

Initiating Condition -ALERT

UNPLANNED Loss of safety system annunciation or indication in the control
room with EITHER (1) a SIGNIFICANT TRANSIENT in progress, or (2)
compensatory indicators unavailable.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. UNPLANNED Loss of greater than approximately 75% of the following
for 15 minutes or longer:

* (Site specific control room safety system annunciation)

OR

" (Site specific control room safety system indication)

b. EITHER of the following:

" A SIGNIFICANT TRANSIENT is in progress.

* Compensatory indications are unavailable.

SA4

INITIATING CONDITION:

Loss of safety system annunciation or indication in the CONTROL ROOM with
either: (1) a significant transient in progress, or (2) COMPENSATORY
INDICATIONS are unavailable.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. Loss of> 75% of EITHER of the following for 15 minutes or longer:

0 CONTROL ROOM Annunciator Panels (Al - A13).

OR

. CONTROL ROOM critical safety function indications (Table S-1).

Table S-i: Critical Safety Functions

" Reactivity Control (ability to shut down the reactor
and keep it shut down)

" RCS inventory (ability to cool the core)
" Secondary heat removal (ability to maintain a heat

sink)

AND

b. EITHER of the following:
. A Table S-2 significant transient is in progress.

Rev 5 Differences

Changed significant transient criteria in accordance with NEI 99-01 Rev 5,
FAQ# 39.

Removed 'approximately" in SA4.1.a to eliminate ambiguity.

Created a generalized list of safety functions in the basis of HG1.1 (brought
forward from basis).

Removed "UNPLANNED" from the IC and EAL to be consistent with SS4 (NEI
SS6). Plant operations do not allow for the planned removal of > 75% of safety
system annunciation and indication while in the hot modes.

Rev 5 Deviations

None

Table S-2: Significant Transients
* Automatic turbine runback > 25% thermal power
" Electrical load rejection > 25% full electrical load
* Reactor trip
" Safety Injection actuation

OR

* COMPENSATORY INDICATIONS are unavailable.
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SU3

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED loss of safety system annunciation or indication in the control
room for 15 minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. UNPLANNED loss of greater than approximately 75% of the following for
15 minutes or longer:

a. (Site specific control room safety system annunciation)

OR

b. (Site specific control room safety system indication)

SU4

INITIATING CONDITION:

Loss of safety system annunciation or indication in the CONTROL ROOM for
15 minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of> 75% of EITHER the following for 15 minutes or longer:

" CONTROL ROOM Annunciator Panels (At - A13).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Rev 5 Differences

Removed "approximately" in SU4.1 to eliminate ambiguity.

Created a generalized list of safety functions in the basis of HG1.1 (brought
forward from basis).

PRemoved 'UNPLANNED" from the IC and EAL to be consistent with SS4 (NEI
SS6). Plant operations do not allow for the planned removal of > 75% of safety
system annunciation and indication while in the hot modes.

Rev 5 Deviations

None

Table S-i: Critical Safety Functions

* Reactivity Control (ability to shut down the reactor
and keep it shut down)

" RCS inventory (ability to cool the core)
" Secondary heat removal (ability to maintain a heat

sink)

SU2 SU5 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Changed "shutdown" to "operating mode" in the IC in accordance with NEI 99-

Inability to reach required shutdown within Technical Specification limits. Inability to reach required operating mode within Technical Specification limits. 01 Rev5, FAQ# 30.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3,4 Rev Deviations

Shutdown EALs: None

Example Emergency Action Level: 1. Plant is not brought to required operating mode within Technical

1. Plant is not brought to required operating mode within Technical Specification LCO action statement time.
Specifications LCO Action Statement Time.
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SU6

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Loss of all On-site or Off-site communications capabilities.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level: (1 or 2)

1. Loss of all of the following on-site communication methods affecting the
ability to perform routine operations.

(site specific list of communications methods)

2. Loss of all of the following off-site communication methods affecting the
ability to perform offsite notifications.

(site specific list of communications methods)

SU6

INITIATING CONDITION:

Loss of all ONSITE or OFFSITE communications capabilities.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

1. Loss of ALL of the following ONSITE communication methods affecting
the ability to perform routine operations:

" Radios.

" Plant page.

" Plant telephone System (hardwired).

OR

2. Loss of ALL of the following OFFSITE communications methods affecting
the ability to perform OFFSITE notifications:

" NRC Emergency Notification System - ENS (Red Phone).

" NRC Health Physics Network - HPN.
* Commercial telenhones fhardwired and wirelessV.

Rev 5 Differences

None

Rev 5 Deviations

None

4 Commercial.-. . . . . . 4eehns hrwrdadwrls)

SU5

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

RCS leakage.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level: (1 or 2)

1. Unidentified or pressure boundary leakage greater than 10 gpm.

2. Identified leakage greater than 25 gpm.

SU7

INITIATING CONDITION:

RCS leakage.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note:

* Identified, unidentified and pressure boundary RCS leakage as defined by
Technical Specifications.

* Relief valve normal operation should be excluded unless it fails to close
and cannot be isolated.

1. Unidentified or pressure boundary leakage > 10 gpm.

OR

2. Identified leakage > 25 aDm.

Rev 5 Differences

Added information to the site specific basis section and a note to the EAL
section to specify that the leakage terms were formally defined by Technical
Specifications.

Added information for relief valve operation from the SU7 (NEI SU5) generic
basis to a Note into the EAL.

Rev 5 Deviations

None

SU4 SU9 Note: Monitor range is 1E+1 to 1E+6 cpm.

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Rev 5 Differences

Fuel Clad degradation. Fuel dad degradation. None

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3, 4 Rev 5 Deviations
Shutdown None

Example Emergency Action Level: (1 or 2) EALs:

1. (Site specific radiation monitor readings indicating fuel clad degradation 1. Letdown Monitor (RM-CH-101A or B) > 6.OE+04 cpm.
greater than Technical Specification allowable limits.) OR

2. (Site specific coolant sample activity value indicating fuel clad degradation 2. RCS activity >21 pCi~gm dose equivalent 1-131.
greater than Technical Specification allowable limits.)
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System Malfuntions. Cold

CA3 CAI Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: None

Loss of all Off-site and all On-Site AC power to emergency busses for 15 Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15 Rev 5 Deviations
minutes or longer. minutes or longer. Ncne

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled Operating Mode Applicability: 5, 6, D

Example Emergency Action Level: EALs:

Note: The Emergency Director should not wait until the applicable time has Note: The EMERGENCY DIRECTOR should not wait until the applicable time
elapsed, but should declare the event as soon as it is determined that the has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. condition will likely exceed the applicable time.

1. Loss of all Off-Site and On-Site AC Power to (site specific emergency 1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF
busses) for 15 minutes or longer. 4KV emergency busses for 15 minutes or longer.

CU3 CUl Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Changed IC and EAL terminology for consistency in accordance with NEI 99-

AC power capability to emergency busses is reduced to a single power source AC power capability to emergency busses reduced to a single source for 15 01 Rev 5, FAQ# 36.

for 15 minutes or longer such that any additional single failure would result in a minutes or longer. Rev 5 Deviations
station blackout. Operating Mode Applicability: 5, 6 None
Operating Mode Applicability: Cold Shutdown, Refueling EALs:

Example Emergency Action Level: Note: The EMERGENCY DIRECTOR should not wait until the applicable time

Note: The Emergency Director should not wait until the applicable time has has elapsed, but should declare the event as soon as it is determined that the
elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
condition will likely exceed the applicable time. 1. a. AC power to AE and DF 4KV emergency busses is reduced to a single

1. a. AC power capability to (site specific emergency busses) reduced to a power source for 15 minutes or longer.
single power source for 15 minutes or longer. AND

AND b. Any additional single power source failure will result in loss of ALL AC

b. Any additional singe power source failure will result in a station power to BOTH AE and DF 4KV emergency busses.

blackout.

CU7 CU2 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Loss of required DC power for 15 minutes or longer. Loss of required DC power for 15 minutes or longer. Rev 5 Deviations

Operating Mode Applicability: Cold Shutdown, Refueling Operating Mode Applicability: 5, 6 None

Example Emergency Action Level: EALs:

Note: The Emergency Director should not wait until the applicable time has Note: The EMERGENCY DIRECTOR should not wait until the applicable time
elapsed, but should declare the event as soon as it is determined that the has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. condition will likely exceed the applicable time.

1. Less than (site specific bus voltage indication) on required (site specific 1. Bus voltage indication on the required DC busses less than the following
Vital DC busses) for 15 minutes or longer, for 15 minutes or longer:

< < 110.4 VDC on Bus 1-1 or Bus 1-2

< 110.0 VDC on Bus 1-3 or Bus 1-4
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CU8

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Inadvertent criticality.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

1. UNPLANNED sustained positive period observed on nuclear
instrumentation. (BWR)

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation. (PWR)

CU3

INITIATING CONDITION:

Inadvertent criticality.

Operating Mode Applicability: 5, 6

EALs:

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

Rev 5 Differences

None

Rev 5 Deviations

None

CU6

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Loss of all On-site or Off-site communications capabilities.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled

Example Emergency Action Level: (1 or 2)

1. Loss of all of the following on-site communication methods affecting the
ability to perform routine operations:

(site specific list of communications methods)

2. Loss of all of the following off-site communication methods affecting the
ability to perform offsite notifications:

(site specific list of communications methods)

CU6

INITIATING CONDITION:

Loss of all ONSITE or OFFSITE communications capabilities.

Operating Mode Applicability: 5, 6, D

EALs:

1. Loss of ALL of the following ONSITE communication methods affecting
the ability to perform routine operations:

" Radios.

* Plant page.

" Plant telephone system (hardwired).

OR

2. Loss of ALL of the following OFFSITE communications methods affecting
the ability to perform OFFSITE notifications:
" NRC Emergency Notification System - ENS (Red Phone).

" NRC Health Physics Network - HPN.

" Commercial teleDhones (hardwired and wireless).

Rev 5 Differences

None

Rev 5 Deviations

None
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CGI

Initiating Condition. GENERAL EMERGENCY

Loss of RCS/RPV inventory affecting fuel clad integrity with containment
challenged.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.
1. a. RCS/RPV level less than (site specific level for TOAF) for 30 minutes

or longer.

AND

b. ANY containment challenge indication (see Table):

2. a. RCS/RPV level cannot be monitored with core uncovery indicated by
ANY of the following for 30 minutes or longer.

* (Site specific radiation monitor) reading greater than (site specific
setpoint).

" Erratic source range monitor indication

" UNPLANNED level rise in (site specific sump or tank).

* [Other site specific indications]

CG7

INITIATING CONDITION:

Loss of RCS inventory affecting fuel clad integrity with containment
challenged.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. RCS level < 56% RVLIS Full Range (top of active fuel) for 30 minutes
or longer.

AND

b. ANY Table C-1 containment challenge indications.

OR

2. a. RCS level cannot be monitored with core uncovery for 30 minutes or
longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

" Containment Radiation Monitor (RM-1RM-219A or B) > 15 R/hr.

" Erratic source range monitor indication.

* UNPLANNED level rise in Containment sumps or incore
instrument sump.

AND

c. ANY Table C-1 containment challenge indications.

Note: Changes to the nesting format of EAL CG7.2.a is considered
administrative.

Rev 5 Differences

Removed the word "reading" CG7.2.b bullet 1 (NEI CG1.2.a bullet 1) for
human factors considerations (minimize extraneous words).

Rev 5 Deviations

None

AND

b. ANY containment challenge indication (see Table):

Table: Containment Challenge Indications

" CONTAINMENT CLOSURE not established.

" (Site specific explosive mixture) inside containment.

" UNPLANNED rise in containment pressure.

" Secondary containment radiation monitor reading
above (site specific value). [BWR only]

I Table C-1: Containment Challenge Indications I
* CONTAINMENT CLOSURE not established.

" Hydrogen concentration > 4% inside containment.

" UNPLANNED rise in containment pressure.
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cs1

Initiating Condition -SITE AREA EMERGENCY

Loss of RCS/RPV inventory affecting core decay heat removal capability.

Operating Mode Applicability: Cold Shutdown, Refueling

Exanuplo Emergency Action Level; (1 or 2 or 3)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. With CONTAINMENT CLOSURE not established, RCS/RPV level less
than (site specific level).

[6" below the bottom ID of the RCS loop (PWR)]

[6" below the low-low ECCS actuation setpoint (BWR)]

OR

2. With CONTAINMENT CLOSURE established, RCS/RPV level less than
(site specific level for TOAF).

OR

3. RCS/RPV level cannot be monitored for 30 minutes or longer with a loss of
RCS/RPV inventory as indicated by ANY of the following:

" (Site specific radiation monitor) reading greater than (site specific
value).

" Erratic Source Range Monitor Indication.

" Unexplained level rise in (site specific sump or tank).

CS7

INITIATING CONDITION:

Loss of RCS inventory affecting core decay heat removal capability.

Operating Mode Applicability: 5, 6

EALs;

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. CONTAINMENT CLOSURE not established.

AND

b. RCS level < 64% RVLIS Full Range (6" below bottom of hot leg).

OR

2. a. CONTAINMENT CLOSURE established.

AND

b. RCS level < 56% RVLIS Full Range (top of active fuel).

OR

3. a. RCS level cannot be monitored for 30 minutes or longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

. Containment Radiation Monitor (RM-1RM-219A or B) > 15 R/hr.

. Erratic source range monitor indication.

. UNPLANNED level rise in Containment sumps or incore
instrument sump.

Note: Changes to the nesting format of EALs CS7.1, CS7.2 and CS7.3 are
considered administrative.

Rev 5 Differences

Added wording "Loss of RCS inventory as indicated by" to CS7.3.b to maintain
consistency with CA7.1 wording in the escalation pathway.

Replaced "unexplained" with "UNPLANNED" in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None
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CAI

Initiating Condition -ALERT

Loss of RCS/RPV inventory.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of RCS/RPV inventory as indicated by level less than (site specific
level).

[Low-Low ECCS actuation setpoint / Level 2 (BWR)]

[Bottom ID of the RCS loop (PWR)]

2. RCS/RPV level cannot be monitored for 15 minutes or longer with a loss of
RCS/RPV inventory as indicated by an unexplained level rise in (site
specific sump or tank).

CA7

INITIATING CONDITION:

Loss of RCS inventory.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of RCS inventory as indicated by ANY of the following:

" RVLIS Full Range Level (LT-1RC-1311) < 65% (bottom of hot leg.

" Refueling Outage Temporary Level Instrument (LI-1 RC-481C) < 16
inches (Reduced Inventory Only).

" Refueling Outage Temporary Level Instrument (LI-1 RC-482C) < 6
inches (Midloop Only).

OR

2. a. RCS level cannot be monitored for 15 minutes or longer.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
Containment sumps or incore instrument sump.

Note: Changes to the nesting format of EAL CA7.2 is considered
administrative.

Rev 5 Differences

Replaced "unexplained" with "UNPLANNED" in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None

Cu.

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

RCS leakage.

Operating Mode Applicability: Cold Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. RCS leakage results in the inability to maintain or restore RPV level
greater than (site specific low level RPS actuation setpoint) for 15 minutes
or longer. [BWR]

I. RCS leakage results in the inability to maintain or restore level within (site
specific pressurizer or RCS/RPV level target band) for 15 minutes or
longer. [PWR]

CU7

INITIATING CONDITION:

RCS leakage.

Operating Mode Applicability: 5

EALs:

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that
the condition will likely exceed the applicable time.

" Relief valve normal operation should be excluded unless it fails to close
and cannot be isolated.

1. RCS leakage results in the inability to maintain or restore RCS level
>Target Level Band for 15 minutes or longer.

Rev 5 Differences

Added a description of the "Target Level Band" in the basis, which normally is
the RCS level band established by site procedures.

Added information for relief valve operation from the CU7 (NEI CU1) generic
basis to a Note into the EAL.

Rev 5 Deviations

None
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CU2

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED loss of RCS/RPV inventory.

Operating Mode Applicability: Refueling

Exampie Emergency Action Level: (. or 2)

Note: The Emergency Director should not waft until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED RCS/RPV level drop as indicated by either of the following:

" RCS/RPV water level drop below the RPV flange for 15 minutes or
longer when the RCS/RPV level band is established above the RPV
flange.

" RCS/RPV water level drop below the RCS level band for 15 minutes
or longer when the RCS/RPV level band is established below the
RPV flange.

2. RCS/RPV level cannot be monitored with a loss of RCS/RPV inventory as
indicated by an unexplained level rise in (site specific sump or tank).

CU8

INITIATING CONDITION:

UNPLANNED loss of RCS inventory.

Operating Mode Applicability: 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED RCS level drop as indicated by EITHER of the following:

Refueling Outage Temporary Level Instruments (L-1RC-481C) < 97
inches (vessel flange) for 15 minutes or longer when the RCS level
band is established above the vessel flange.

Note: Changes to the nesting format of EAL CU8.2 is considered
administrative.

Rev 5 Differences

Replaced "unexplained" wth "UNPLANNED* in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None

2.

OR

* RCS water level drop below the RCS level band for 15 minutes or
longer when the RCS level band is established below the vessel flange.

OR

a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
Containment sumps or incore instrument sump.
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CA4

Initiating Condition - ALERT

Inability to maintain plant in cold shutdown.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

1. An UNPLANNED event results in RCS temperature greater than (site
specific Technical Specification cold shutdown temperature limit) for
greater than the specified duration on table.

CA10

INITIATING CONDITION:

Inability to maintain plant in Cold Shutdown.

Operating Mode Applicability: 5, 6

EALs:

Note: Full inventory is pressurizer level 2: 22% actual with loop stops either
isolated or unisolated.

1. RCS temperature > 2000 F due to an UNPLANNED loss of decay heatremoval capability for the greater than the specified duration on Table C-2.

Rev 5 Differences

Specified the UNPLANNED event in BVPS-1 CA10.1 as being due to an
UNPLANNED loss of decay heat removal capability to be consistent with NEI
CU4 IC in accordance with NEI 99-01 Rev 5 FAQ#l3.

Added the site specific condition for full inventory to the site specific basis
section and as a note in the EAL section.

Reworded CA10.2 in accordance with NEI 99-01 Rev 5, FAQ# 13.

Reworded the first RCS entry condition in Table C-2 to be a positive
statement. Reworded the second condition for consistency with the wording in
the first condition. These changes are considered administrative.

Rev 5 Deviations

The conditional statement RCS temperature cannot be monitored" was added
as a condition to CAI0.2. This is consistet with the basis of CA4 in the
proposed NEI 99-01 Rev

Table: RCS Reheat Duration Thresholds
RCS Containment Closure Duration,

Intact (but not RCS N/A 60 minutes*
Reduced Inventory

[PW R]) ........ _....
Not Intact or RCS Established 20 minutes*

Reduced Inventory Not Established 0 minutes
(PWR)

If an RCS heat removal system is in operation within this time
,4,rarne.andReS tempeeatured 1c•he EAL is not

applicable.

Table C-2: RCS Reheat Duration Thresholds
RCS CONTAINMENT Duration

CLOSURE
Intact with Full RCS N/A' 60-minutes*

Inventory
Not Intact Established 20 minutes*
OR Not.Established 0 minutes
Not Full RCS
Inventory
* fan RCS heat removal system is in operatiri within this time

frame and RCS temperature is being reduced, the EAL is not
applicable.

2. An UNPLANNED event results in RCS pressure increase greater than 10
psi due to a loss of RCS cooling. (PWR-This EAL does not apply in Solid
Plant conditions.)

OR

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED loss of decay
heat removal capability (this EAL does not apply in RCS solid plant
conditions).

+ --- ~-~-~-,- -I-
CU4

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED loss of decay heat removal capability with irradiated fuel in the
RPV.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.?

1. UNPLANNED event results in RCS temperature exceeding the Technical
Specification cold shutdown temperature limit.

2. Loss of all RCS temperature and RCS/RPV level indication for 15 minutes
or longer.

CU.0 .

INITIATING CONDITION:

UNPLANNED loss of decay heat removal capability.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. ,.r

1. RCS temperature > 200° F~due to an UNPLANNED loss of.decayheat
removal capability.

OR

2. Loss of ALL RCS temperature and RCS level indication for 15 minutes or
lonqer.

Rev 5 Differences

Removed "with irradiated fuel in reactor vesselr from IC in accordance with
NEI 99-01 Rev 5, FAQ#11.

Specified the UNPLANNED event in CU 10.1 as being due to an UNPLANNED
loss of decay heat removal capability to be consistent with NEI CU4 IC and the
change to BVPS-1 CA10.2 in accordance with NEt 99-01.Rev 5 FAQ#13.

Rev 5 Deviations

None .

Page 48 of 48



Appendix 5
L-1 1-320

Beaver Valley Power Station Unit No. 2 EAL Evaluation
(Forty-Seven pages follow)



Beaver Valley Power Station Unit No. 2 EAL Evaluation

BACKGROUND AND SCOPE

The Emergency Action Level (EAL) scheme for the Beaver Valley Power Station Unit
No. 2 (BVPS-2) is currently written to conform to the guidance provided in
NUMARC/NESP-007, "Methodology for Development of Emergency Action Levels."

Nuclear Energy Institute (NEI) 99-01, "Methodology for Development of Emergency
Action Levels," Revision 5 (ADAMS Accession No. ML080450149) was accepted for
use by the NRC in a letter to NEI dated February 22, 2008. NEI submitted a series of
frequently asked questions (FAQs), which clarified portions of NEI 99-01, Revision 5, to
the NRC for review. By NRC memorandum dated September 17, 2010 (ADAMS
Accession Nos. ML102580901 and ML1 02030330), the NRC stated that they performed
a technical review of the FAQs and accepted the disposition of a number of the FAQs.

This revision to the Beaver Valley Power Station Unit No. 2 Emergency Plan EALs will
provide a site specific version of the NEI 99-01, Revision 5 EALs, as clarified by a series
of frequently asked questions associated with the NEI methodology. This analysis
documents conformance of the Beaver Valley Power Station Unit No. 2 EALs to the
NEI 99-01, Revision 5 EAL developmental guidance.

PROGRAM REQUIREMENTS

10 CFR 50.47(b)(4)

A standard emergency classification and action level scheme, the bases of which
include facility system and effluent parameters, is in use by the nuclear facility licensee,
and State and local response plans call for reliance on information provided by facility
licensees for determinations of minimum initial offsite response measures.

10 CFR 50 Appendix E Section IV.B

The means to be used for determining the magnitude of and for continually assessing
the impact of the release of radioactive materials shall be described, including
emergency action levels that are to be used as criteria for determining the need for
notification and participation of local and State agencies, the Commission, and other
Federal agencies, and the emergency action levels that are to be used for determining
when and what type of protective measures should be considered within and outside
the site boundary to protect health and safety. The emergency action levels shall be
based on in-plant conditions and instrumentation in addition to onsite and offsite
monitoring. These initial emergency action levels shall be discussed and agreed on by
the applicant or licensee and State and local governmental authorities, and approved by
NRC. Thereafter, emergency action levels shall also be reviewed with the State and
local governmental authorities on an annual basis.
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

Regulatory Guide 1.101

The NRC has stated, in a letter to the Nuclear Energy Institute, that it will pursue
endorsement of NEI 99-01, Revision 5 in Regulatory Guide 1.101, "Emergency
Response Planning and Preparedness for Nuclear Power Reactors." The letter further
stated that NEI 99-01, Revision 5 was acceptable to the NRC staff as an alternative
method for developing EALs required in Section IV.B of Appendix E to 10 CFR Part 50
and 10 CFR 50.47(b)(4).
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

BVPS-2 TO NEI 99-01, Revision 5 IC CROSS REFERENCE TABLES

The following tables provide cross-references between the NEI 99-01 Initiating
Condition (IC) identification number and the BVPS-2 IC identification number:

NEI to BVPS-2

NEI BVPS-2 NEI BVPS-2
FU1 FU1 SUl SUl
FAl FA1 SU2 SU5
FS1 FS1 SU3 SU4
FG1 FG1 SU4 SU9

SU5 SU7
FC1 FC1 SU6 SU6
FC2 FC7 SU8 SU3
FC3 FC3 SA2 SA3
FC4 FC4 SA4 SA4
FC6 FC2 SA5 SA1
FC7 N/A SS1 SS1
FC8 FC10 SS2 SS3

SS3 SS2
RC1 RC1 SS6 SS4
RC2 RC5 SG1 SG1
RC4 RC6 SG2 SG3
RC6 RC2
RC7 N/A cu1 CU7
RC8 RC10 CU2 CU8

CU3 cui
CT1 N/A CU4 cuio
CT2 CT8 CU6 CU6
CT3 CT3 CU7 CU2
CT4 CT6 CU8 CU3
CT5 CT9 CAI CA7
CT6 CT2 CA3 CA1
CT7 N/A CA4 CA10
CT8 CT10 CS1 CS7

CG1 CG7
AU1 RU1
AU2 RU2 HU1 HU3
AA1 RA1 HU2 HU4
AA2 RA2 HU3 HU5
AA3 RA3 HU4 HU1
AS1 RS1 HU5 HU6
AG1 RG1 HA1 HA3

HA2 HA4
HA3 HA5
HA4 HA1
HA5 HA2
HA6 HA6
HS2 HS2
HS3 HS6
HS4 HS1
HG1 HG1
HG2 HG6

E-HU1 E-HU1

BVPS-2 to NEI

BVPS-2 NEI BVPS-2 NEI
FG1 FG1 SG1 SG1
FS1 FS1 SS1 SS1
FA1 FA1 SAl SA5
FU1 FU1 SUl SUl

SS2 SS3
FCl FC1 SG3 SG2
FC2 FC6 SS3 SS2
FC3 FC3 SA3 SA2
FC4 FC4 SU3 SU8
FC7 FC2 SS4 SS6
N/A FC7 SA4 SA4

FC10 FC8 SU4 SU3
SU5 SU2

RC1 RC1 SU6 SU6
RC2 RC6 SU7 SU5
RC5 RC2 SU9 SU4
RC6 RC4
N/A RC7 CA1 CA3

RC10 RC8 cui CU3
CU2 CU7

N/A CT1 CU3 CU8
CT2 CT6 CU6 CU6
CT3 CT3 CG7 CG1
CT6 CT4 CS7 CS1
N/A CT7 CA7 CA1
CT8 CT2 CU7 cui
CT9 CT5 CU8 CU2

CT10 CT8 CA10 CA4
cuio CU4

RG1 AGI
RS1 AS1 HG1 HG1
RA1 AA1 HS1 HS4
RU1 AU1 HA1 HA4
RA2 AA2 HU1 HU4
RU2 AU2 HS2 HS2
RA3 AA3 HA2 HA5

HA3 HA1
HU3 HU1
HA4 HA2
HU4 HU2
HA5 HA3
HU5 HU3
HG6 HG2
HS6 HS3
HA6 HA6
HU6 HU5

E-HU1 E-HU1
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

DIFFERENCES - DEVIATIONS

The items considered to be differences or deviations are based on the definitions
provided in RIS 2003-18, Supplement 2. Any plant EAL [or Initiating Condition (IC) or
Fission Product Barrier (FPB) threshold value] that does not meet the intent of the NEI
99-01, Revision 5 guidance or may result in an event being classified differently from
the guidance is identified as a deviation and will be listed as such in this evaluation.
The basis section for each of the deviations documents the rationale for not adopting
the NEI 99-01, Revision 5 guidance. Items identified as deviations will not be
implemented without prior NRC review and approval.

ADMINISTRATIVE CHANGES

The following changes apply throughout the set of EALs and are not specifically
identified in the comparison tables:

1. The NEI phrase "NOTIFICATION OF UNUSUAL EVENT" has been changed to
"UNUSUAL EVENT" to sustain common terminology.

2. The IC identification numbering has been modified to allow consistent grouping
by event category.

3. Numerical values, signs and key words of threshold values are bolded for
emphasis.

4. The NEI note "[T]he Emergency Director should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
[condition will likely exceed the applicable time.] or [duration has exceeded or will
likely to exceed, the applicable time.]" is included at the bottom of each page of
the EAL matrix located in the proposed Beaver Valley Power Station Emergency
Preparedness Plan, Section 4, "Emergency Conditions." An asterisk is used as a
pointer to the EAL which requires the use of the note. In this evaluation, for
simplicity, the note is included as part of EAL.

5. Terms that are defined in Beaver Valley Power Station Emergency Preparedness
Plan, Section 1, "Definitions," are indicated in the proposed BVPS-2 EALs as all
capitals.

6. Used the term none instead of not applicable in the FPB matrix.

These changes are considered administrative in nature and are neither a difference nor
a deviation in accordance with RIS 2003-18, Supplement 2.
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

SUMMARY OF DEVIATIONS FROM NEI 99-01

The following table identifies EAL changes that will require prior NRC approval before
implementation. A detailed description of the changes and basis for the changes are
contained in the following section.

Deviations from NEI 99-01, Revision 5

# NEI Ref BVPS-2 NEI Guidance Deviation
Ref

1 FC1 FC1 Heat Sink - Red Added the conditional statement
RC1 RC1 "Heat Sink is required" to potential

loss threshold #2.
2 CT4 CT6 UNISOLABLE steam release Specified the UNISOLABLE steam

from affected SG to the release also be prolonged as
environment stated in the NEI generic bases

section.
3 AU2 RU2 VALID Area Radiation Monitor Specified that EAL threshold 1.b

reading rise on (site specific rise in the radiation monitor
list), reading results in an alarm.

4 CA4 CA10 EAL #2 does not include Added the conditional statement
consideration of temperature "RCS temperature cannot be
_monitoring ability, monitored" to EAL #2.
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

Deviation 1

NEI EAL: FCI/RC1 (NEI 99-01, Revision 5) BVPS-2 EAL: FC1/RC1

Operational Modes: 1, 2, 3, 4

Description of the Deviation

Added conditional statement: Heat Sink is required.

Technical Basis

The condition "Heat Sink is required" was added to preclude over-classification for
conditions in which RCS pressure is less than steam generator pressure or Heat Sink-
Red path entry was created by intentional operator action as directed by the
EMERGENCY OPERATING PROCEDURE, "Response To Loss Of Secondary Heat
Sink."

The heat sink function is not lost until the EMERGENCY OPERATING PROCEDURE
methods for temperature control are shown to be unsuccessful. The "Heat Sink is
required" conditional statement allows for the use of available alternate cooling
methods, such as safety injection operating, prior to determining that the heat sink
function is lost or severely degraded when needed.

Supporting Information

A similar change was approved for use at the North Anna Power Station Units 1 and 2,
and the Surry Power Station Units 1 and 2. The initial request was dated March 28, 2007
and was approved by the NRC in a letter dated February 4, 2008.
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

Deviation 2

NEI EAL: CT4 (NEI 99-01, Revision 5) BVPS-2 EAL: CT6

Operational Modes: 1, 2, 3, 4

Description of the Deviation

Revised the NEI fission product barrier wording from:

UNISOLABLE steam release from affected SG to the environment.

To:

UNISOLABLE prolonged steam release from affected SG to the environment.

Additionally, the criteria for prolonged was established in the site specific technical bases
sections and as a note to the fission product barrier specifying that a prolonged release is
greater than four hours.

Technical Basis

The NEI 99-01, Revision 5 generic basis states the following:

The threshold for establishing the UNISOLABLE secondary side release is
intended to be a prolonged release of radioactivity from the RUPTURED
steam generator directly to the environment. This could be expected to
occur when the main condenser is unavailable to accept the contaminated
steam (i.e., SG tube rupture with concurrent loss of offsite power and the
RUPTURED steam generator is required for plant cooldown or a stuck open
relief valve).

The previous approved Beaver Valley EAL scheme, based on NUMARC/NESP-007,
included the following basis information regarding the clarification and direction for the
meaning of prolonged:

The duration of 'prolonged' is left to Emergency Director judgment but
should typically be on the order of 4 to 8 hours in duration.

The lower threshold value of four hours was used to establish the criteria in the Beaver

Valley EAL scheme.

The Beaver Valley Site Specific Basis for the EAL also includes the following:

The threshold for establishing the UNISOLABLE secondary side release is
intended to be a prolonged release of radioactivity from the RUPTURED
steam generator directly to the environment. This could be expected to
occur when the main condenser is unavailable to accept the contaminated
steam (i.e., SG tube rupture with concurrent loss of OFFSITE power and the
RUPTURED steam generator is required for plant cooldown or a stuck open
relief valve). A prolonged release is greater than 4 hours. The 4 hour
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

duration is the minimum time to cool down to Mode 5, at 100 degrees/hour,
per Technical Specification cooldown limits.

Supporting Information

The generic basis wording in NEI 99-01, Revision 5 clearly establishes the intent of the
threshold conditions. This change clarifies the threshold consistent with the technical
basis to preclude declaring a loss of fission product barrier before it should be declared.
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Deviation 3

NEI EAL: AU2 (NEI 99-01, Revision 5) BVPS-2 EAL: RU2

Operational Modes: 1, 2, 3, 4, 5, 6, D

Description of the Deviation

Revised the NEI fission product barrier wording from:

VALID Area Radiation Monitor reading rise on .......

To:

Area radiation monitor rise resulting in a hi alarm on .........

Technical Basis

Radiation levels have been shown to rise in instances where water level has been
lowered within the technical specification limit. To establish the EAL threshold for an
emergency where a departure below the technical specification limit can be readily
restored and is clearly within the action statement will result in an event declaration when
an event declaration is not warranted.

NRC Information Notice 87-13, "POTENTIAL FOR HIGH RADIATION FIELDS
FOLLOWING LOSS OF WATER FROM FUEL POOL," indicates that even for a mishap
that does not completely drain the fuel pool, dose rates from components hanging on the
sides of the pool railing may result in dose rates in excess of 100 Rem/hour at the pool
edge and greater than 1 Rem/hour six feet from the pool edge.

In this case a minimum EAL threshold value has been established at the monitor alarm
setpoints. This value is low enough to meet the meaning and intent of the NEI 99-01
Revision 5 EAL technical basis to provide an indication of loss of water level and high
enough to preclude an unwarranted emergency declaration.

Supporting Information

A similar change was approved for use at the North Anna Power Station Units 1 and 2,
and the Surry Power Station Units 1 and 2. The initial request was dated March 28, 2007
and was approved by the NRC in a letter dated February 4, 2008.
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Deviation 4

NEI EAL: CA4.2 (NEI 99-01, Revision 5) BVPS-2 EAL: CA10.2

Operational Modes: 5, 6

Description of the Deviation

Revised the NEI EAL wording from:

2. An UNPLANNED event results in RCS pressure increase greater than 10
psi due to a loss of RCS cooling. (PWR-This EAL does not apply in Solid
Plant conditions.)

To:

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED loss of decay
heat removal capability (this EAL does not apply in RCS solid plant
conditions).

Technical Basis

EAL #2 provides an alternate indication of reactor coolant system (RCS) heatup resulting
from an UNPLANNED loss of decay heat removal capability. This alternate indication
may be used in the event that all RCS temperature indication is unavailable. It also
provides a more specific escalation path from BVPS-2 CU10.2, which states an
UNUSUAL EVENT is warranted with a loss of all RCS temperature and reactor coolant
system/reactor pressure vessel level indication for 15 minutes or longer.

Supporting Information

An engineering evaluation was performed which indicated that it would be possible to
obtain a 10 psi rise in pressure prior to reaching 200 degrees. The proposed EAL would
preclude entry into EAL CA1 0.1, and would be consistent with regard to escalation from
proposed BVPS-2 EAL CU10.2.

The condition associated with the inability to monitor RCS temperature has been
addressed by NEI. In the proposed NEI 99-01, Revision 6, the bases for NEI EAL CA4.2
contains wording associated with the inability to monitor RCS temperature. NEI 99-01,
Revision 6 has been forwarded to the NRC for review. The loss of RCS temperature
condition contained in the proposed BVPS-2 EAL CA1 0.2 is consistent with this NEI
position.
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Beaver Valley Power Station Unit No. 2 EAL Evaluation

COMPARISON TABLE

The attached table lists the NEI 99-01, Revision 5 Initiating Conditions, Mode
Applicability, and EALs (Threshold Values) to the new BVPS-2 EALs. The table also
lists the definitions that were added or modified to support the use of the NEI 99-01,
Revision 5 EALs. The table provides a means of easily identifying and assessing the
differences and deviations between the two EAL/definition sets.

Discussion of EAL technical bases and lists of source document references are contained
in the Beaver Valley Power Station Emergency Preparedness Plan, Section 4,
"Emergency Conditions." It is, therefore, advisable to reference that document for
background information while using this matrix.

The presentation of the EALs within the matrix is provided in a format based on the
example table below:

NEI 99-01, Rev 5 New EALs Differences/Deviations

EAL Identifier: EAL Identifier: Differences:

Initiating Condition: Initiating Condition: Deviations:

Mode Applicability: Mode Applicability:

Threshold Value(s): Threshold Value(s):

Note: Table H-I, which is used to support BVPS-2 EALs HA3, HU3, HA4, and HU4 is
located in the Differences/Deviations column, under the summary of differences and
deviations. This was done to ensure that the table was located on the same page as
the associated EAL.
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Definitions _________-______ ____

AFFECTING SAFE SHUTDOWN: AFFECTING SAFE SHUTDOWN: Rev 5 Differences

Event in progress has adversely affected functions that are necessary to bring Event in progress has adversely affected functions that are necessary to bring Hot and Cold Shutdown not completely capitalized due to not being defined
the plant to and maintain it in the applicable HOT or COLD SHUTDOWN the plant to and maintain it in the applicable Hot or Cold Shutdown condition. terms in EALs. This is considered administrative.
condition. Plant condition applicability is determined by Technical Specification Plant condition applicability is determined by Technical Specification LCOs in Rev 5 DeviationsLCOs in effect. effect. Ie 5eiain

Example 1: Event causes damage that results in entry into an LCO that Example 1: Event causes damage that results in entry into an LCO that None

requires the plant to be placed in HOT SHUTDOWN. HOT SHUTDOWN is requires the plant to be placed in Hot Shutdown. Hot Shutdown is
achievable, but COLD SHUTDOWN is not. This event is not AFFECTING achievable, but Cold Shutdown is not. This event is not "AFFECTING
SAFE SHUTDOWN." SAFE SHUTDOWN."

Example 2: Event causes damage that results in entry into an LCO that Example 2: Event causes damage that results in entry into an LCO that
requires the plant to be placed in COLD SHUTDOWN. HOT SHUTDOWN requires the plant to be placed in Cold Shutdown. Hot Shutdown is
is achievable, but COLD SHUTDOWN is not. This event is 'AFFECTING achievable, but Cold Shutdown is not. This event is "AFFECTING SAFE
SAFE SHUTDOWN." SHUTDOWN."

BOMB: BOMB: Rev 5 Differences

Refers to an explosive device suspected of having sufficient force to damage An explosive device suspected of having sufficient force to damage plant None
plant systems or structures. systems or structures. Rev 5 Deviations

None

CIVIL DISTURBANCE: CIVIL DISTURBANCE: Rev 5 Differences

A group of persons violently protesting station operations or activities at the A group of persons violently protesting station operations or activities at the Revised for consistency with NEI 03-12, "Template for the Security Plan,
site. site. This event does not involve HOSTILE ACTIONS. Peaceful Training and Qualification Plan, Safeguards Contingency Plan [and

demonstrations are not CIVIL DISTURBANCES. Independent Spent Fuel Storage Installation Security Program]," Revision 6.

Rev 5 Deviations

None

COMPENSATORY INDICATIONS: Rev 5 Differences

Computer points, In-Plant Computer - IPC (Ul), Inadequate Core Cooling Added plant specific definition for generic term used in EALs.
Monitor- ICCM (U1), Sequence of Events Recorder - SER (Ul), Plant Rev 5 Deviations
Computer System - PCS (U2), Plant Safety Monitoring System - PSMS (U2) R
and PI Data (ProcessBook®). None

CONFINEMENT BOUNDARY: CONFINEMENT BOUNDARY: Rev 5 Differences

The barrier(s) between areas containing radioactive substances and the The barrier(s) between areas containing radioactive substances and the None
environment, environment. Rev 5 Deviations

None
CONTAINMENT CLOSURE: CONTAINMENT CLOSURE: Rev 5 Differences

The site specific procedurally defined actions taken to secure containment The procedurally defined actions taken to secure primary containment and its None. Removal of site specific and plant type placeholders from the template
(primary or secondary for BWR) and its associated structures, systems, and associated structures, systems, and components as a functional barrier to is considered administrative.
components as a functional barrier to fission product release under existing fission product release under existing plant conditions. Rev 5 Deviations
plant conditions.

None

EMERGENCY ACTION LEVEL (EAL) - A pre-determined, site specific, EMERGENCY ACTION LEVEL (EAL) - A pre-determined, site specific, Rev 5 Differences
observable threshold for a plant IC that places the plant in a given emergency observable threshold for a plant IC that places the plant in a given None
classification level. An EAL can be: an instrument reading; an equipment EMERGENCY CLASSIFICATION LEVEL. An EAL can be: an instrument
status indicator; a measurable parameter (on-site or off-site); a discrete, reading; an equipment status indicator; a measurable parameter (ONSITE or Rev 5 Deviations
observable event; results of analyses; entry into specific emergency operating OFFSITE); a discrete, observable event; results of analyses; entry into specific None
procedures; or another phenomenon which, if it occurs, indicates entry into a EMERGENCY OPERATING PROCEDURES; or another phenomenon which,
particular emergency classification level. if it occurs, indicates entry into a particular EMERGENCY CLASSIFICATION

I LEVEL.
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I NE 99-0 Re.5B P- emIifrneo eito
EXPLOSION: EXPLOSION:

A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to
potentially damage permanent structures, systems, or components.

A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energized equipment that imparts energy of sufficient force to
potentially damage permanent structures, systems, or components.

Rev 5 Differences

None

Rev 5 Deviations

None
EXTORTION: EXTORTION: Rev 5 Differences

An attempt to cause an action at the station by threat of force. An attempt to cause an action at the station by threat of force. None

Rev 5 Deviations

None

FAULTED: FAULTED: Rev 5 Differences

(PWRs) in a steam generator, the existence of secondary side leakage that In a steam generator, the existence of secondary side leakage that results in None. Removal of site specific and plant type placeholders from the template
results in an uncontrolled drop in steam generator pressure or the steam an uncontrolled drop in steam generator pressure or the steam generator is considered administrative.
generator being completely depressurized. being completely depressurized. Rev 5 Deviations

None

FIRE: FIRE: Rev 5 Differences

Combustion characterized by heat and light. Sources of smoke such as Combustion characterized by heat and light. Sources of smoke such as None. Word corrected to singular is considered administrative.
slipping drive belts or overheated electrical equipment do not constitute slipping drive belts or overheated electrical equipment do not constitute FIRE. Rev 5 Deviations
FIRES. Observation of flame is preferred but is NOT required if large quantities Observation of flame is preferred but is not required if large quantities of
of smoke and heat are observed, smoke and heat are observed. None

HOSTAGE: HOSTAGE: Rev 5 Differences

A person(s) held as leverage against the station to ensure that demands will A person(s) held as leverage against the station to ensure that demands will None
be met by the station. be met by the station. Rev 5 Deviations

None
HOSTILE ACTION: HOSTILE ACTION: Rev 5 Differences

An act toward a NPP or its personnel that includes the use of violent force to An act toward a nuclear power plant or its personnel that includes the use of None. Spelling out of the abbreviation is considered administrative. Eliminated
destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve violent force to destroy equipment, take HOSTAGES, and/or intimidate the the phrase "this may include" in the last sentence for it is considered redundant
an end. This includes attack by air, land, or water using guns, explosives, licensee to achieve an end. This includes attack by air, land, or water using verbiage.
PROJECTILEs, vehicles, or other devices used to deliver destructive force. guns, explosives, PROJECTILES, vehicles, or other devices used to deliver Rev 5 Deviations
Other acts that satisfy the overall intent may be included. HOSTILE ACTION destructive force. Other acts that satisfy the overall intent may be included.
should not be construed to include acts of civil disobedience or felonious acts HOSTILE ACTION should not be construed to include acts of civil None
that are not part of a concerted attack on the NPP. Non-terrorism-based EALs disobedience or felonious acts that are not part of a concerted attack on the
should be used to address such activities (i.e., this may include violent acts nuclear power plant. Non-terrorism-based EALs should be used to address
between individuals in the owner controlled area). such activities (i.e., violent acts between individuals in the OWNER

CONTROLLED AREA).
IMMINENT: IMMINENT I IMPENDING: Rev 5 Differences

Mitigation actions have been ineffective, additional actions are not expected to Means about to happen (generally within 30 minutes). Revised for consistency with NEI 03-12, Rev 6.
be successful, and trended information indicates that the event or condition will Rev 5 Deviations
occur. Where IMMINENT timeframes are specified, they shall apply.

None
INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): Rev 5 Differences

A complex that is designed and constructed for the interim storage of spent A complex that is designed and constructed for the interim storage of spent None
nuclear fuel and other radioactive materials associated with spent fuel storage. nuclear fuel and other radioactive materials associated with spent fuel storage. Rev 5 Deviations

None
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I NE 990 Rev. 5 I-..- Tem ifrneoIeito
INTRUSION:

A person(s) present in a specified area without authorization. Discovery of a
BOMB in a specified area is indication of INTRUSION into that area by a
HOSTILE FORCE.

INTRUDER I INTRUSION:

A person(s) present in a specified area without authorization. Discovery of a
BOMB in a specified area is indication of INTRUSION into that area by a
HOSTILE FORCE.

Rev 5 Differences

Term "INTRUDER" was added for consistency with the first sentence of the
definition that applied to a person.

Rev 5 Deviations

None

LARGE AIRCRAFT: Rev 5 Differences

Any size or type of aircraft with the potential for causing significant damage to Added the definition for 'LARGE AIRCRAFT" in accordance with NEI 99-01
the plant (refer to the Security Plan for a more detailed definition). Rev 5 FAQ #26.

Rev 5 Deviations

None
NORMAL LEVELS: Rev 5 Differences

The highest reading in the past twenty-four hours excluding the current peak Added the definition for "NORMAL LEVELS" in accordance with NEI 99-01
value. Rev 5, FAQ# 5.

Rev 5 Deviations

None

NORMAL PLANT OPERATIONS: NORMAL PLANT OPERATIONS: Rev 5 Differences

Activities at the plant site associated with routine testing, maintenance, or Activities at the plant site associated with routine testing, maintenance, or None
equipment operations, in accordance with normal operating or administrative equipment operations, in accordance with normal operating or administrative Rev 5 Deviations
procedures. Entry into abnormal or emergency operating procedures, or procedures. Entry into abnormal or EMERGENCY OPERATING
deviation from normal security or radiological controls posture, is a departure PROCEDURES, or deviation from normal security or radiological controls None
from NORMAL PLANT OPERATIONS. posture, is a departure from NORMAL PLANT OPERATIONS.

OWNER CONTROLLED AREA: Rev 5 Differences

The property associated with the station and owned by the company. Access Added plant specific definition for generic term used in EALs.
is normally limited to persons entering for official business. Rev 5 Deviations

None

PROJECTILE: PROJECTILE: Rev 5 Differences

An object directed toward a NPP that could cause concern for its continued Means a fired, projected object, such as a bullet or pellet having no capacity Revised for consistency with NEI 03-12, Rev 6.
operability, reliability, or personnel safety. for self propulsion directed towards a nuclear power plant that could cause Rev5 Deviations

concern for its continued operability, reliability or personnel safety.
None

PROTECTED AREA: PROTECTED AREA: Rev 5 Differences

Typically the site specific area which normally encompasses all controlled Means an area encompassed by physical barriers and to which access is Revised for consistency with NEI 03-12, Rev 6.
areas within the security PROTECTED AREA fence. controlled. Rev S Deviations

None

RUPTURED: RUPTURED: Rev 5 Differences

(PWRs) in a steam generator, existence of primary-to-secondary leakage of a In a steam generator, existence of primary-to-secondary leakage of a None. Removal of site specific and plant type placeholders from the template

magnitude sufficient to require or cause a reactor trip and safety injection, magnitude sufficient to require or cause a reactor trip and safety injection. is considered administrative.

Rev 5 Deviations

None
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SABOTAGE:

Deliberate damage, mis-alignment, or mis-operation of plant equipment with
the intent to render the equipment inoperable. Equipment found tampered with
or damaged due to malicious mischief may not meet the definition of
SABOTAGE until this determination is made by security supervision.

SABOTAGE: Rev 5 Differences

NoneDeliberate damage, mis-alignment, or mis-operation of plant equipment with
the intent to render the equipment inoperable. Equipment found tampered with
or damaged due to malicious mischief may not meet the definition of
SABOTAGE until this determination is made by security suoervision.

Rev 5 Deviations

None

SECURITY CONDITION: SECURITY CONDITION: Rev 5 Differences

Any Security Event as listed in the approved security contingency plan that Any Security Event as listed in the approved security contingency plan that None
constitutes a threat/compromise to site security, threat/risk to site personnel, or constitutes a threat/compromise to site security, threat/risk to site personnel, or Rev 5 Deviations
a potential degradation to the level of safety of the plant. A SECURITY a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION. CONDITION does not involve a HOSTILE ACTION. None

SIGNIFICANT TRANSIENT: Rev 5 Differences

An UNPLANNED event involving one or more of the following: (1) automatic Removed "SIGNIFICANT TRANSIENT" definition in accordance with
turbine runback greater than 25% thermal reactor power, (2) electrical load NEI 99-01 Rev 5, FAQ# 39.
rejection greater than 25% full electrical load, (3) Reactor Trip, (4) Safety Rev 5 Deviations
Injection Activation, or (5) thermal power oscillations greater than 10%.

None

STRIKE ACTION: STRIKE ACTION: Rev 5 Differences

A work stoppage within the PROTECTED AREA by a body of workers to A work stoppage within the PROTECTED AREA by a body of workers to None
enforce compliance with demands made on (site specific). The STRIKE enforce compliance with demands made on management. The STRIKE Rev 5 Deviations
ACTION must threaten to interrupt NORMAL PLANT OPERATIONS. ACTION must threaten to interrupt NORMAL PLANT OPERATIONS.

None
UNISOLABLE: UNISOLABLE: Rev 5 Differences

A breach or leak that cannot be promptly isolated. A breach or leak that cannot be promptly isolated. None

Rev 5 Deviations

None

UNPLANNED: UNPLANNED: Rev 5 Differences

A parameter change or an event that is not the result of an intended evolution A parameter change or an event, the reasons for which may be known or Change to the definition for "UNPLANNED" in accordance with NEI 99-01 Rev
and requires corrective or mitigative actions, unknown, that is not the result of an intended evolution or expected plant 5, FAQ# 10.

response to a transient. Rev 5 Deviations

None
VALID: VALID: Rev 5 Differences

An indication, report, or condition, is considered to be VALID when it is verified An indication, report, or condition, is considered to be VALID when it is verified None
by (1) an instrument channel check, (2) indications on related or redundant by (1) an instrument channel check, (2) indications on related or redundant Rev5 Deviations
indicators, or (3) by direct observation by plant personnel, such that doubt indicators, or (3) by direct observation by plant personnel, such that doubt
related to the indicators operability, the condition's existence, or the report's related to the indicator's operability, the condition's existence, or the report's None
accuracy is removed, Implicit in this definition is the need for timely accuracy is removed. Implicit in this definition is the need for timely
assessment, assessment.
VISIBLE DAMAGE: VISIBLE DAMAGE: Rev 5 Differences

Damage to equipment or structure that is readily observable without Damage to equipment or structure that is readily observable without The word *operability" was replaced with "availability". This is done to avoid
measurements, testing, or analysis. Damage is sufficient to cause concern measurements, testing, or analysis. Damage is sufficient to cause concern confusion with the need to establish Technical Specification OPERABILITY
regarding the continued operability or reliability of the affected structure, regarding the continued availability or reliability of the affected structure, when determining EAL applicability.
system, or component. Example damage includes: deformation due to heat or system, or component. Example damage includes: deformation due to heat or
impact, denting, penetration, rupture, cracking, and paint blistering. Surface impact, denting, penetration, rupture, cracking, and paint blistering. Surface
blemishes (e.g., paint chipping, scratches) should not be included, blemishes (e.g., paint chipping, scratches) should not be included. None
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VITAL AREAS:

Typically any site specific areas, normally within the PROTECTED AREA, that
contains equipment, systems, components, or material, the failure, destruction,
or release of which could directly or indirectly endanger the public health and
safety by exposure to radiation.

VITAL AREA:

Means any area that contains VITAL EQUIPMENT.

Rev 5 Differences

Revised for consistency with NEI 03-12, Rev 6.

Rev 5 Deviations
None

VITAL EQUIPMENT: Rev 5 Differences

Means any equipment, system, device, or material, the failure, destruction, or Revised for consistency with NEI 03-12, Rev 6.
release of which could directly or indirectly endanger the public health and Rev 5 Deviations
safety by exposure to radiation. Equipment or systems which would be
required to function to protect public health and safety following such failure, None
destruction, or release are also considered to be vital.

EMERGENCY CLASSIFICATION LEVELS
NOTIFICATION OF UNUSUAL EVENT: UNUSUAL EVENT: Rev 5 Differences

Events are in progress or have occurred which indicate a potential degradation Events are in progress or have occurred which indicate a potential degradation None
of the level of safety of the plant or indicate a security threat to facility of the level of safety of the plant or indicate a security threat to facility Rev 5 Deviations
protection has been initiated. No releases of radioactive material requiring off- protection has been initiated. No releases of radioactive material requiring
site response or monitoring are expected unless further degradation of safety OFFSITE response or monitoring are expected unless further degradation of None
systems occurs. safety systems occurs.
ALERT: ALERT: Rev 5 Differences

Events are in progress or have occurred which involve an actual or potential Events are in progress or have occurred which involve an actual or potential None. Spelling out of the abbreviation is considered administrative.
substantial degradation of the level of safety of the plant or a security event substantial degradation of the level of safety of the plant or a security event Rev 5 Deviations
that involves probable life threatening risk to site personnel or damage to site that involves probable life threatening risk to site personnel or damage to site
equipment because of HOSTILE ACTION. Any releases are expected to be equipment because of HOSTILE ACTION. Any releases are expected to be None
limited to small fractions of the EPA PAG exposure levels, limited to small fractions of the EPA PROTECTIVE ACTION GUIDE exposure

levels.
SITE AREA EMERGENCY: SITE AREA EMERGENCY: Rev 5 Differences

Events are in progress or have occurred which involve actual or likely major Events are in progress or have occurred which involve actual or likely major None. Spelling out of the abbreviation is considered administrative.
failures of plant functions needed for protection of the public or HOSTILE failures of plant functions needed for protection of the public or HOSTILE
ACTION that results in intentional damage or malicious acts; 1) toward site ACTION that results in intentional damage or malicious acts; 1) toward site
personnel or equipment that could lead to the likely failure of or; 2) that prevent personnel or equipment that could lead to the likely failure of or; 2) that prevent None
effective access to, equipment needed for the protection of the public. Any effective access to, equipment needed for the protection of the public. Any
releases are not expected to result in exposure levels which exceed EPA PAG releases are not expected to result in exposure levels which exceed EPA
exposure levels beyond the site boundary. PROTECTIVE ACTION GUIDE exposure levels beyond the site boundary.

GENERAL EMERGENCY: GENERAL EMERGENCY: Rev 5 Differences

Events are in progress or have occurred which involve actual or IMMINENT Events are in progress or have occurred which involve actual or IMMINENT None. Spelling out of the abbreviation is considered administrative.
substantial core degradation or melting with potential for loss of containment substantial core degradation or melting with potential for loss of containment
integrity or HOSTILE ACTION that results in an actual loss of physical control integrity or HOSTILE ACTION that results in an actual loss of physical control Rev5 Deviations
of the facility. Releases can be reasonably expected to exceed EPA PAG of the facility. Releases can be reasonably expected to exceed EPA None
exposure levels off-site for more than the immediate site area. PROTECTIVE ACTION GUIDE exposure levels OFFSITE for more than the

immediate site area.
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FG1 FG1 Rev 5 Differences

Loss of ANY Two Barriers AND Loss or Potential Loss of the third barrier. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Loss of any two barriers and loss or potential loss of the third barrier. Rev 5 Deviations

Operating Mode Applicability: 1, 2, 3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

FSl FS1 Rev 5 Differences

Loss or Potential Loss of ANY two barriers. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Loss or potential loss of any two barriers. Rev 5 Deviations

Operating Mode Applicability: 1, 2, 3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

FA1 FA1 Rev 5 Differences

ANY Loss or ANY Potential Loss of EITHER Fuel Clad OR RCS. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Any loss or any potential loss of either fuel clad or RCS. Rev 5 Deviations

Operating Mode Applicability: 1, 2, 3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

FUI FU1 Rev 5 Differences

ANY Loss or ANY Potential Loss of Containment. Initiating Condition: None

Op. Modes: Power Operation, Hot Standby, Startup, Hot Shutdown Any loss or any potential loss of containment. Rev 5 Deviations

Operating Mode Applicability: 1, 2, 3, 4 None

EALs:

Refer to fission product barrier loss and potential loss threshold values to
determine barrier status.

-FuelCladBariier

1. Critical Safety Function Status FCI: Critical Safety Function Status Rev 5 Differences

Loss Loss None

1. Core-Cooling Red Entry Conditions Met. 1. Core Cooling -Red entry conditions met. Rev 5 Deviations

Potential Loss Potential Loss The conditional statement "Heat Sink is required" was added as a condition to

A. Core Cooling - Orange Entry Conditions Met. 1. Core Cooling -Orange entry conditions met. potential loss threshold #2.

OR OR

B. Heat Sink - Red Entry Conditions Met. 2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.
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6. Containment Radiation Monitoring

Loss

A. Containment radiation monitor reading greater than (site specific
value).

Potential Loss

Not Applicable

FC2: Containment Radiation Monitoring

Loss

1. Containment Radiation Monitor (2RMR-RQ206 or 207) > FC2 Line on
Graph F-1.

Potential Loss

None

Rev 5 Differences

Removed the word "reading" for human factors considerations (minimize
extraneous words).

Rev 5 Deviations

None

3. Core Exit Thermocouple Readings FC3: Core Temperature Rev 5 Differences

Loss Loss Used a generalized fission product barrier (FPB) category title for fleet

A. Core exit thermocouples reading greater than (site specific degree F). 1. Three max core exit thermocouples > 12000 F. standardization terminology.

Potential Loss Potential Loss Rev 5 Deviations

A. Core exit thermocouples reading greater than (site specific degree F). 1. Three max core exit thermocouples > 7290 F. None

4. Reactor Vessel Water Level FC4: RCS Level Rev 5 Differences

Loss Loss None

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss None

A. RSC/RPV level less than (site specific level for TOAF). 1. RCS level < Table F-I.

Table F-I: RVLIS Thresholds
RVLIS RCPs Indication

Full Range 0 40%
1 25%

Dynamic Range 2 33%
3 60%

2. Primary Coolant Activity Level FC7: RCS Activity Rev 5 Differences

Loss Loss None

A. Coolant activity greater than (site specific value). 1. Coolant activity >300 pCi/gm dose equivalent 1-131. Rev 5 Deviations

Potential Loss Potential Loss None

Not Applicable None
7. Other Site Specific Indications Note: BVPS-2 does not have any additional FPB thresholds in this category.

Loss Rev 5 Differences

A. (site specific) as applicable. NIA None

Potential Loss Rev 5 Deviations

A. (site specific) as applicable. None
8. Emergency Director Judgment FC10: EMERGENCY DIRECTOR Judgment Rev 5 Differences

Loss Loss None

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that Rev 5 Deviations
Loss of the Fuel Clad Barrier. indicates loss of the fuel clad barrier. None

Potential Loss Potential Loss

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that
Potential Loss of the Fuel Clad Barrier. indicates potential loss of the fuel clad barrier.
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RCS Barrier
1. Critical Safety Function Status RCI: Critical Safety Function Status Rev 5 Differences

Loss Loss None

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss The conditional statement "Heat Sink is required" was added as a condition to

A. RCS Integrity- Red Entry Conditions Met. 1. RCS Integrity - Orange entry conditions met. potential loss threshold #2.

OR OR

B. Heat Sink - Red Entry Conditions Met. 2. a. Heat Sink - Red entry conditions met.

AND

b. Heat Sink is required.

6. Containment Radiation Monitoring RC2: Containment Radiation Monitoring Rev 5 Differences

Loss Loss Removed the word "reading" for human factors considerations (minimize

A. Containment radiation monitor reading greater than (site specific 1. Containment Radiation Monitor (2RMR-RQ206 or 207) > 1.1E+01 R/hr extraneous words).

value). (RC2 Line on Graph F-1). Rev 5 Deviations

Potential Loss Potential Loss None

Not Applicable None

2. RCS Leak Rate RC5: RCS Leak Rate Rev 5 Differences

Loss Loss (Potential Loss): Removed "with Letdown isolated" to simplify recognition

A. RCS leak rate greater than available makeup capacity as indicated by 1. RCS leak rate greater than available makeup capacity as indicated by conditions.
a loss of RCS subcooling. RCS subcooling < 190 normal containment or < 468 adverse (Potential Loss): Added "UNISOLABLE" to clarify that the intent is not to

Potential Loss containment. declare an emergency for a momentary leak that can be operationally isolated.
Potential Loss Rev 5 Deviations

A. RCS leak rate indicated greater than (site specific capacity of one
charging pump in the normal charging mode) with Letdown isolated. 1. UNISOLABLE RCS leak exceeding the capacity of one charging pump None

(130 gpm) in the normal charging mode.
4. SG Tube Rupture RC6: SG Tube Leakage I Rupture Rev 5 Differences

Loss Loss Added leakage to FPB category title to allow for consistent language with CT6

A. RUPTURED SG results in an ECCS (SI) actuation. 1. RUPTURED SG results in an $1 actuation. (NEI CT4) and fleet standardization.
Rev 5 Deviations

Potential Loss Potential Loss

Not Applicable None None

7. Other Site Specific Indications Note: BVPS-2 does not have any additional FPB thresholds in this category.

Loss Rev 5 Differences

A. (site specific) as applicable. N/A None

Potential Loss Rev 5 Deviations

A. (site specific) as applicable. None
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8. Emergency Director Judgment

Loss

A. Any condition in the opinion of the Emergency Director that indicates
Loss of the RCS Barrier.

Potential Loss

A. Any condition in the opinion of the Emergency Director that indicates
Potential Loss of the RCS Barrier.

RC10: EMERGENCY DIRECTOR Judgment

Loss
.1. Any condition in the opinion of the EMERGENCY DIRECTOR that

indicates loss of the RCS barrier.

Potential Loss

1. Any condition in the opinion of the EMERGENCY DIRECTOR that
indicates potential loss of the RCS barrier.

Rev 5 Differences

None

Rev 5 Deviations

None

Containment Barrier - .

1. Critical Safety Function Status CTI: Critical Safety Function Status Rev 5 Differences

Loss Loss None

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss None

A. Containment -Red Entry Conditions Met. 1. Containment - Red Entry Conditions Met.

6. Containment Radiation Monitoring CT2: Containment Radiation Monitoring Rev 5 Differences

Loss Loss Removed the word "reading' for human factors considerations (minimize

Not Applicable None extraneous words).

Potential Loss Potential Loss Rev 5 Deviations
None

A. Containment radiation monitor reading greater than (site specific 1. Containment Radiation Monitor (2RMR-RQ206 or 207) > CT2 Line on

value). Graph F-2.

3. Core Exit Thermocouple Readings CT3: . Core Temperature Rev 5 Differences

Loss Loss Used.a generalized FPB category title for fleet standardization terminology.

Not Applicable None Rev 5 Deviations

Potential Loss Potential Loss None

A. a. Core exit thermocouples in excess of (site specific) F. 1. a. Three max core exit thermocouples > 20000 F.

AND AND

b. Restoration procedures not effective within 15 minutes. b. Restoration procedures not effective within 15 minutes.

OR OR

B. a. Core exit thermocouples in excess of (site specific) F. 2. a. Three max core exit thermocouples > 12000 F

AND AND

b. Reactor vessel level below (site specific level). b. RVLIS Full Range < 40% with no RCPs running.

AND AND

c. Restoration procedures not effective within 15 minutes. c. Restoration procedures not effective within 15 minutes.
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4. SG Secondary Side Release with P-to-S Leakage

Loss

A. RUPTURED SG is also FAULTED outside of containment.

OR

B. a. Primary-to-Secondary leakrate greater than 10 gpm.

AND

b. UNISOLABLE steam release from affected SG to the environment.

Potential Loss

Not Applicable

CT6: SG Tube Leakage I Rupture

Loss

H= A prolonged release is greater than 4 hours.

1. RUPTURED SG is also FAULTED outside of containment.

OR

2. a. Primary-to-Secondary leak rate> 10 gpm.

AND

b. UNISOLABLE prolonged steam release from affected SG to the
environment.

Potential Loss

None

Rev 5 Differences

Revised FPB category title to allow for consistent language with RC6 (NEI
RC4) and fleet standardization.

Defined the generic basis section term *prolonged* in the site specific basis
section and added a note to the EAL section. A prolonged release is greater
than 4 hours. The 4 hour duration is the minimum time to cool down to Mode 5,
at 100 degrees/hr, per Technical Specification cooldown limits.

Rev 5 Deviations

Specified the UNISOLABLE steam release also be prolonged as stated in the
NEI generic bases section.

2. Containment Pressure

Loss

A. A containment pressure rise followed by a rapid unexplained drop in
containment pressure.

OR

B. Containment pressure or sump level response not consistent with
LOCA conditions.

Potential Loss

A. Containment pressure greater than (site specific value) and rising.

OR

B. Explosive mixture exists inside containment.

OR

C. a. Pressure greater than containment depressurization actuation
setpoint.

AND

b. Less than one full train of deoressurization eouioment ooeratina.

CTS: Containment Pressure

Loss

1. A containment pressure rise followed by a rapid UNPLANNED drop in
containment pressure.

OR

2. Containment pressure or sump level response not consistent with LOCA
conditions.

Potential Loss

1. Containment pressure > 45 psig and rising.

OR

2. Containment hydrogen > 4%.

OR

3. a. Containment pressure > 11 psig.

AND

b. Less than one full train of depressurization equipment operating,

Rev 5 Differences

Replaced 'unexplained* with "UNPLANNED" in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None

5. Containment Isolation Failure or Bypass CT9: Containment Isolation Failure Rev 5 Differences

Loss Loss Revised FPB category title to eliminate bypass reference as there is no

A. a. Failure of all valves in any one line to close. Note: Direct pathways include filtered pathways (e.g., SLCRS). threshold for a containment bypass event and fleet standardization.

Added a note to the EAL section to clarify that direct downstream pathways
AND 1. a. Failure of ALL valves in any one line to dose, include filtered pathways as reworded from the basis section: *The existence

b. Direct downstream pathway to the environment exists after AND of an in-line charcoal fitter does not make a release path indirect since the filter
containment isolation signal. b. Direct downstream pathway to the environment exists after is not effective at removing fission product noble gases.' Supplementary leakb.tential Dosscontairmet d sowsr athwnsigay. tthcollection and release system (SLCRS) is a filtered pathway

Potential LOSs containment isolation signal.

Not Applicable Potential Loss Rev 5 Deviations

None
________________________________________ I None
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7. Other Site Specific Indications

Loss

A. (site specific) as applicable.

Potential Loss

A. (site specific) as apolicable.

N/A

Note: BVPS-2 does not have any additional FPB thresholds in this category.

Rev 5 Differences

None

Rev 5 Deviations

None

8. Emergency Director Judgment CTI0: EMERGENCY DIRECTOR Judgment Rev 5 Differences

Loss Loss None

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that Rev 5 Deviations
Loss of the Containment Barrier. indicates loss of the containment barrier. None

Potential Loss Potential Loss

A. Any condition in the opinion of the Emergency Director that indicates 1. Any condition in the opinion of the EMERGENCY DIRECTOR that
Potential Loss of the Containment Barrier. indicates potential loss of the containment barrier.

Abnoir•nal Rad Condition I Abnormal Rad Effluent Releases,.
AGI RGI Note: The EAL thresholds reflect state guidance which evaluate the

Initiating Condition - GENERAL EMERGENCY INITIATING CONDITION: consequences of radiological releases in terms of a CDE Child Thyroid PAG
rather than an EPA-400 CDE Thyroid PAG.

Off-site dose resulting from an actual or IMMINENT release of gaseous OFFSITE dose resulting from an actual or IMMINENT release of gaseous Rev 5 Differences
radioactivity greater than 1000 mrem TEDE or 5000 mrem Thyroid CDE for the radioactivity greater than 1000 mRem TEDE or 5000 mRem CDE Child
actual or projected duration of the release using actual meteorology. Thyroid for the actual or projected duration of the release using actual Provided mRem capitalization consistent with fleet standards in accordance

Operating Mode Applicability: Al meteorology, with NEI 99-01 Rev 5, FAQ# 8.

Example Emergency Action Level: (1 or 2 or 3 or 4) Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Note: The Emergency Director should not wait until the applicable time has EALs: Removed the word 'reading' for human factors considerations (minimize

elapsed, but should declare the event as soon as it is determined that the Notes: extraneous words).

condition will likely exceed the applicable time. If dose assessment results are . The EMERGENCY DIRECTOR should not wait until the applicable time NEI AG1.3 is not applicable (N/A) for BVPS-2 because the plant is not
available, declaration should be based on dose assessment instead of has elapsed, but should declare the event as soon as it is determined that equipped with a perimeter radiation monitoring system.
radiation monitor values. Do not delay declaration awaiting dose assessment the condition will likely exceed the applicable time. Rev 5 Deviations
results. r If dose assessment results are available, declaration should be based on None
1. VALID reading on ANY of the following radiation monitors greater than the dose assessment instead of radiation monitor values. Do not delay

reading shown for 15 minutes or longer: declaration awaiting dose assessment results.

(site specific monitor list and threshold values) 1. The following gaseous effluent monitor greater than the reading shown for

2. Dose assessment using actual meteorology indicates doses greater than 15 minutes* or longer:

1000 mrem TEDE or 5000 mrem thyroid CDE at or beyond the site * SLCRS Vent (2HVS-RQ10gE) .................................. 1.95E+07 pCi/sec
boundary. OR

3. VALID perimeter radiation monitoring system reading greater than 1000 2. Dose assessment using actual meteorology indicates doses at or beyond
mR/hr for 15 minutes or longer. [for sites having telemetered perimeter the site boundary of EITHER of the following:
monitors] m >1000 mRemTEDE.

4. Field survey results indicate closed window dose rates greater than 1000 • > 5000 mRem CDE Child Thyroid.
mRlhr expected to continue for 60 minutes or longer; or analyses of field
survey samples indicate thyroid CDE greater than 5000 mrem for one hour OR
of inhalation, at or beyond site boundary. 3. Field survey results at or beyond the site boundary indicate EITHER of the

following:

0 Gamma (closed window) dose rate> 1000 mR/hr for 60 minutes* or
longer.

* Air sample analysis •5000 mRem CDE Child Thyroid for one hour of
inhalation.
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ASI

Initiating Condition - SITE AREA EMERGENCY

Off-site dose resulting from an actual or IMMINENT release of gaseous
radioactivity greater than 100 mrem TEDE or 500 mrem Thyroid CDE for the
actual or projected duration of the release.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. If dose assessment results are
available, declaration should be based on dose assessment instead of
radiation monitor values. Do not delay declaration awaiting dose assessment
results.

1. VALID reading on ANY of the following radiation monitors greater than the
reading shown for 15 minutes or longer:

(site specific monitor list and threshold values)

2. Dose assessment using actual meteorology indicates doses greater than
100 mrem TEDE or 500 mrem thyroid CDE at or beyond the site boundary.

3. VALID perimeter radiation monitoring system reading greater than 100
mR/hr for 15 minutes or longer. [for sites having telemetered perimeter
monitors]

4. Field survey results indicate closed window dose rates greater than 100
mR/hr expected to continue for 60 minutes or longer; or analyses of field
survey samples indicate thyroid CDE greater than 500 mrem for one hour
of inhalation, at or beyond the site boundary.

RS1

INITIATING CONDITION:

OFFSITE dose resulting from an actual or IMMINENT release of gaseous
radioactivity greater than 100 mRem TEDE or 500 mRem CDE Child Thyroid
for the actual or projected duration of the release using actual meteorology.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
" The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the condition will likely exceed the applicable time.

" If dose assessment results are available, declaration should be based on
dose assessment instead of radiation monitor values. Do not delay
declaration awaiting dose assessment results.

1. ANY of the following gaseous effluent monitors greater than the reading
shown for 15 minutes* or longer:

" SLCRS Vent (2HVS-RO109E) .................................. 1.95E+06 pCi/sec

" Ventilation Vent (2HVS-RQ101B) ................................. 1.67E-01 PCi/cc

OR

2. Dose assessment using actual meteorology indicates doses at or beyond
the site boundary of EITHER of the following:

* > 100 mRem TEDE.

> >500 mRem CDE Child Thyroid.

Note: The EAL thresholds reflect state guidance which evaluate the
consequences of radiological releases in terms of a CDE Child Thyroid PAG
rather than an EPA-400 CDE Thyroid PAG.

Rev 5 Differences

Added IC wording "using actual meteorology" in accordance with NEI 99-01
Rev 5, FAQ# 9.

Provided mRem capitalization consistent with fleet standards in accordance
with NEI 99-01 Rev 5, FAQ# 8.

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Removed the word "reading" for human factors considerations (minimize
extraneous words).

NEI AS1.3 is N/A for BVPS-2 because the plant is not equipped with a
perimeter radiation monitoring system.

Rev 5 Deviations

None

OR

3. Field survey results at or beyond the site boundary indicate EITHER of the
following:

" Gamma (closed window) dose rate> 100 mR/hr for 60 minutes* or
longer.

" Air sample analysis >500 mRem CDE Child Thyroid for one hour of
inh.ltinn

____________________________________________ j. --.-... I ____________________________________________
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Initiating Condition - ALERT

Any release of gaseous or liquid radioactivity to the environment greater than
200 times the Radiological Effluent Technical Specifications/ODCM for 15
minutes or longer.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release
start time is unknown.

1. VALID reading on ANY of the following radiation monitors greater than the
reading shown for 15 minutes or longer:

(site specific monitor list and threshold values)

2. VALID reading on any effluent monitor reading that greater than 200 times
the alarm setpoint established by a current radioactivity discharge permit
for 15 minutes or longer.

3. Confirmed sample analyses for gaseous or liquid releases indicates
concentrations or release rates greater than 200 times (site specific RETS
values) for 15 minutes or longer.

4. VALID reading on perimeter radiation monitoring system reading greater
than 10.0 mR/hr above normal* background for 15 minutes or longer. [for
sites having telemetered perimeter monitors]

5. VALID indication on automatic real-time dose assessment capability
indicating greater than (site specific value) for 15 minutes or longer. [for
sites having such capability]

* Normal can be considered as the highest reading in the past twenty-four

hours excludina the current Deak value.

RAI

INITIATING CONDITION:

Any release of gaseous or liquid radioactivity to the environment greater than
200 times the ODCM limit for 15 minutes or longer.

Operating Mode Applicability: 1, 2. 3, 4, 5, 6, D

EALs:

Note:
* The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the release duration has exceeded, or will likely exceed, the applicable
time. In the absence of data to the contrary, assume that the release
duration has exceeded the applicable time if an ongoing release is
detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading
shown for 15 minutes* or longer:

" SLCRS Vent (2HVS-RQ10gE) .................................. 5.88E+05 pCi/sec

" Ventilation Vent (2HVS-RQ101B) ........... 6.02E-02 pCi/cc

OR

2. Liquid Waste Effluent Monitor (2SGC-RQ100) > 200 times the High
alarm setpoint, not to exceed 4.5E-02 pCi/cc, established by a current
radioactivity discharge permit for 15 minutes* or longer.

OR

3. Confirmed sample analysis for gaseous or liquid releases > 200 times the
ODCM limit for 15 minutes* or longer.

Rev 5 Differences

Removed "VALID" in accordance with NEI199-01 Rev 5, FAQ# 4.

Established "NORMAL LEVELS" as a defined term in accordance with NEI 99-
01 Rev 5, FAQ# 5.

Removed the words "reading" for human factors considerations (minimize
extraneous words).

NEI AA1.4 is N/A for BVPS-2 because the plant is not equipped with a
perimeter radiation monitoring system.

NEI AA1.5 is N/A for BVPS-2 because the plant is not equipped with a
automatic real-time dose assessment system.

Rev 5 Deviations

None
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Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Any release of gaseous or liquid radioactivity to the environment greater than 2
times the Radiological Effluent Technical Specifications/ODCM for 60 minutes
or longer.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the release
start time is unknown.

1. VALID reading on ANY of the following radiation monitors greater than the
reading shown for 60 minutes or longer:

(site specific monitor list and threshold values)

2. VALID reading on any effluent monitor reading greater than 2 times the
alarm setpoint established by a current radioactivity discharge permit for
60 minutes or longer.

3. Confirmed sample analyses for gaseous or liquid releases indicates
concentrations or release rates greater than 2 times (site specific RETS
values) for 60 minutes or longer.

4. VALID reading on perimeter radiation monitoring system reading greater
than 0.10 mR/hr above normal* background for 60 minutes or longer. [for
sites having telemetered perimeter monitors]

5. VALID indication on automatic real-time dose assessment capability
indicating greater than (site specific value) for 60 minutes or longer. [for
sites having such capability]

* Normal can be considered as the highest reading in the past twenty-four
hours excluding the current peak value.

RUI
INITIATING CONDITION:

Any release of gaseous or liquid radioactivity to the environment greater than 2
times the ODCM limit for 60 minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Note:
* The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the release duration has exceeded, or will likely exceed, the applicable
time. In the absence of data to the contrary, assume that the release
duration has exceeded the applicable time if an ongoing release is
detected and the release start time is unknown.

1. ANY of the following gaseous effluent monitors greater than the reading
shown for 60 minutes* or longer:

* SLCRS Vent (2HVS-RQ109E) .................................. 5.88E+03 pCi/sec

9 Ventilation Vent (2HVS-RQ101B) ................................. 6.02E-04 PCi/cc

OR

2. Liquid Waste Effluent Monitor (2SGC-RQ100 > 2 times the High alarm
setpoint established by a current radioactivity discharge permit for 60
minutes* or longer.

OR

3. Confirmed sample analysis for gaseous or liquid releases > 2 times the
ODCM limit for 60 minutes* or longer.

Rev 5 Differences

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Established "NORMAL LEVELS" as a defined term in accordance with NEI 99-
01 Rev 5, FAQ# 5.

Removed the words "reading" for human factors consideraticns (minimize
extraneous words).

EAL AU1.4 is N/A for BVPS-2 because the plant is not equipped with a
perimeter radiation monitoring system.

EAL AU1.5 is N/A for BVPS-2 because the plant is not equipped with a

automatic real-time dose assessment system.

Rev 5 Deviations

None

w .4.
AA2

Initiating Condition - ALERT

Damage to irradiated fuel or loss of water level that has resulted or will result
the uncovering of irradiated fuel outside the reactor vessel.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

1. A water level drop in the reactor refueling cavity, spent fuel pool or fuel
transfer canal that will result in irradiated fuel becoming uncovered.

2. A VALID alarm or (site specific elevated reading) on ANY of the following
due to damage to irradiated fuel or loss of water level.

(site-specific radiation monitors)

n

RA2

INITIATING CONDITION:

Damage to irradiated fuel or loss of water level that has resulted or will result in
the uncovering of irradiated fuel outside the reactor vessel.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. A water level drop in the spent fuel pool, transfer tube or cavity that will
result in irradiated fuel becoming uncovered.

OR

2. > 1000 mR/hr on ANY of the following due to damage to irradiated fuel or
loss of water level:

" Manipulator Crane (2RMR-RQ203)

" Fuel Pit Bridge (2RMF-RQ202)

Rev 5 Differences

Removed the words 'reading" for human factors considerations (minimize
extraneous words).

Removed "VALID" in accordance with NEI 99-01 Rev 5, FAQ# 4.

Rev 5 Deviations

None
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AU2

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED rise in plant radiation levels.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

1. a. UNPLANNED water level drop in a reactor refueling pathway as
indicated by (site specific level or indication).

AND

b. VALID Area Radiation Monitor reading rise on (site specific list).

2. UNPLANNED VALID Area Radiation Monitor readings or survey results
indicate a rise by a factor of 1000 over normal* levels.

Normal levels can be considered as the highest reading in the past twenty-
four hours excluding the current peak value.

RU2

INITIATING CONDITION:

UNPLANNED rise in plant radiation levels.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALS:

1. a. UNPLANNED water level drop in the spent fuel pool, transfer canal or
reactor cavity as indicated by level < Tech Spec Minimum (23 feet).

AND

b. Area radiation monitor rise resulting in a hi alarm on ANY of the
following:

" Manipulator Crane (2RMR-RQ203)

" Fuel Pit Bridge (2RMF-RQ202)

OR

2. UNPLANNED area radiation monitor or radiation survey> 1000 times
NORMAL LEVELS.

Rev 5 Differences

Specified components of "reactor refueling pathway" in accordance with NEI
99-01 Rev 5, FAQ# 6.

Removed "VALID" in accordance With NEI 99-01 Rev 5, FAQ# 4.

Established "NORMAL LEVELS" as a defined term in accordance with NEI g9-
01 Rev 5, FAQ# 5.

Removed the words "reading" and "indicate" for human factors considerations
(minimize extraneous words).

Rev 5 Deviations

Specified that EAL threshold 1.b rise in the radiation monitor reading results in
an alarm.

AA3 RA3 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: None

Rise in radiation levels within the facility that impedes operation of systems Rise in radiation levels within the facility that impedes operation of systems Rev 5 Deviations
required to maintain plant safety functions. required to maintain plant safety functions. None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: (1 or 2) EALs:

Dose rate greater than 15 mR/hr in ANY of the following areas requiring 1. Dose rate > 15 mR/hr in ANY of the following areas requiring continuous
continuous occupancy to maintain plant safety functions: occupancy to maintain plant safety functions:

(site specific area list) a CONTROL ROOM
* Central Alarm Station

* Secondary Alarm Station
Hazards and Other Conditions Affecting Plant Safety,

HG1 HG1 Rev 5 Differences

Initiating Condition -GENERAL EMERGENCY INITIATING CONDITION: Created a generalized category list of the equipment required to maintain

HOSTILE ACTION resulting in loss of physical control of the facility. HOSTILE ACTION resulting in loss of physical control of the facility, safety functions in the Basis of HG1.1 (brought forward from basis).

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D Removed "for a freshly off-loaded reactor core in pool" in accordance with NEI
99-01 Rev 5, FAQ# 29.

Example Emergency Action Level: (1 or 2) EALs: Rev 5 Deviations
1. A HOSTILE ACTION has occurred such that plant personnel are unable to 1. A HOSTILE ACTION has occurred such that plant personnel are unable to

operate equipment required to maintain safety functions. operate equipment required to maintain safety functions listed below: None

2. A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems • Reactivity Control (ability to shut down the reactor and keep it shut
and IMMINENT fuel damage is likely for a freshly off-loaded reactor core in down)
pool. p RCS inventory (ability to cool the core)

0 Secondary heat removal (ability to maintain a heat sink)

OR

2. A HOSTILE ACTION has caused failure of spent fuel cooling systems and
IMMINENT fuel damage is likely.
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HS4

Initiating Condition - SITE AREA EMERGENCY

HOSTILE ACTION within the PROTECTED AREA.

Operating Mode Applicability: All

Example Emergency Action Level:

1. A HOSTILE ACTION is occurring or has occurred within the PROTECTED
AREA as reported by the (site security shift supervision).

HSI

INITIATING CONDITION:

HOSTILE ACTION within the PROTECTED AREA.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. A HOSTILE ACTION is occurring or has occurred within the PROTECTED
AREA as reported by the Security Shift Supervisor.

Rev 5 Differences

None

Rev 5 Deviations

None

HA4 HA1 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: Changed airliner to "LARGE AIRCRAFT" in accordance with NEI 99-01 Rev 5

HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne HOSTILE ACTION within the OWNER CONTROLLED AREA or airborne FAQ# 26.
attack threat. attack threat. Rev 5 Deviations

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D None

Example Emergency Action Level: (1 or 2) EALs:

1. A HOSTILE ACTION is occurring or has occurred within the OWNER 1. A HOSTILE ACTION is occurring or has occurred within the OWNER
CONTROLED AREA as reported by the (site specific security shift CONTROLLED AREA as reported by the Security Shift Supervisor.
supervision). OR

2. A validated notification from NRC of an airliner attack threat within 30 2. A validated notification from the NRC of a LARGE AIRCRAFT attack threat
minutes of the site. within 30 minutes of the site.

HU4 HU1 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Changed aircraft to "LARGE AIRCRAFT' in accordance with NEI 99-01 Rev 5

Confirmed SECURITY CONDITION or threat which indicates a potential Confirmed SECURITY CONDITION or threat which indicates a potential FAQ# 26.
degradation in the level of safety of the plant. degradation in the level of safety of the plant. Rev 5 Deviations

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D None

Example Emergency Action Level: (1 or 2 or 3) EALs:

1. A SECURITY CONDITION that does NOT involve a HOSTILE ACTION as 1. A SECURITY CONDITION that does not involve a HOSTILE ACTION as

reported by the (site specific security shift supervision). reported by the Security Shift Supervisor.

2. A credible site specific security threat notification. OR

3. A validated notification from NRC providing information of an aircraft 2. A credible site specific security threat notification.

threat. OR

3. A validated notification from the NRC providing information of a LARGE
AIRCRAFT threat.
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Initiating Condition - SITE AREA EMERGENCY

Control room evacuation has been initiated and plant control cannot be
established.

Operating Mode Applicability: All

Example Emergency Action Level:

1. a. Control room evacuation has been initiated.

AND

b. Control of the plant cannot be established within (site specific
minutes).

HS2

INITIATING CONDITION:

CONTROL ROOM evacuation has been initiated and plant control cannot be
established.

Operating Mode Applicability: 1, 2, 3, 4. 5, 6, D

EALs:

1. a. CONTROL ROOM evacuation has been initiated.

AND

b. Control of ANY of the following safety functions is not established from
an alternate location within 15 minutes.

Reactivity Control (ability to shut down the reactor and keep it shut
down)

* RCS inventory (ability to cool the core)

* Secondary heat removal (ability to maintain a heat sink)

Rev 5 Differences

Created a generalized category list of the equipment required to maintain
safety functions in the Basis of HG1.1 (brought forward from basis).

Rev 5 Deviations

None.

HA5 HA2 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: Removed reference to a site specific procedure in accordance with NEI 99-01

Control room evacuation has been initiated. CONTROL ROOM evacuation has been initiated. Rev 5, FAQ# 28.

Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D Rev5 Deviations

Example Emergency Action Level: EALs: None

1. (Site-specific procedure) requires control room evacuation. 1. CONTROL ROOM evacuation has been initiated.
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Initiating Condition - ALERT

Natural or destructive phenomena affecting VITAL AREAS.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5 or 6)

1. a. Seismic event greater than Operating Basis Earthquake (OBE) as
indicated by (site specific seismic instrumentation) reading (site
specific OBE limit).

AND

b. Earthquake confirmed by ANY of the following:

" Earthquake felt in plant

" National Earthquake Center

" Control Room indication of degraded performance of systems
required for the safe shutdown of the plant.

2. Tornado striking or high winds greater than (site specific mph) resulting in
VISIBLE DAMAGE to ANY of the following structures containing safety
systems or components OR control room indication of degraded
performance of those safety systems:

(site specific structure list)

3. Internal flooding in ANY of the following areas resulting in an electrical
shock hazard that precludes access to operate or monitor safety
equipment OR control room indication of degraded performance of those
safety systems:

(site specific area list)

4. Turbine failure-generated PROJECTILES resulting in VISIBLE DAMAGE
to or penetration of ANY of the following structures containing safety
systems or components OR control room indication of degraded
performance of those safety systems:

(site specific structure list)

5. Vehicle crash resulting in VISIBLE DAMAGE to ANY of the following
structures containing safety systems or components OR control room
indication of degraded performance of those safety systems:

(site specific structure list)

6. (Site specific occurrences) resulting in VISIBLE DAMAGE to ANY of the
following structures containing safety systems or components OR control
room indication of degraded performance of those safety systems:

(site specific structure list)

HA3
INITIATING CONDITION:
Natural or destructive phenomena affecting VITAL AREAS.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D
EALs:
1. a. Seismic event > 0.06g (OBE) acceleration (as indicated by lit lamp on

2ERS-CCC-1, Seismic Instrumentation Central Control Cabinet).
AND

b. Earthquake confirmed by ANY of the following:

* Earthquake felt in plant.
" National Earthquake Center.

" CONTROL ROOM indication of degraded performance of systems
required for the safe shutdown of the plant.

OR
2. Tornado or high winds >80 mph resulting in EITHER of the following:

* VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
3. Internal flooding in Table H-1 areas resulting in EITHER of the following:

" Electrical shock hazard that precludes access to operate or monitor
safety equipment.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
4. High river water level > 705 feet MSL resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-i areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
5. Low river level (LR-lCW-101) < 650 feet MSL resulting in CONTROL ROOM

indication of degraded performance of safety systems located in Table H-1
areas.
OR

6. Turbine failure-generated PROJECTILES resulting in EITHER of the following:

" VISIBLE DAMAGE to or penetration of ANY structures in Table H-1
areas containing safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

OR
7. Vehicle crash resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

Rev 5 Differences

Removed HA3.2 tornado "striking" as it is irrelevant whether it strikes or
not if it causes VISIBLE DAMAGE to structures containing safety
systems or components.

Altered the EAL sequence to allow for site specific external flooding EAL
to follow internal flooding EAL (human factors).

Rev 5 Deviations

None

Table

Table H-1

Cable Vault and Rod Control Bldg
Containment Building
Control Building
Demin. Water Storage (2FWE-TK210)
Diesel Generator Building
Fuel Handling Building
Intake Structure Pump Cubicles
Main Steam Valve Room
Primary Aux. Building (except elev. 773')
RWST (2QSS-TK21)
Safeguards Building
Service Building (except FW Reg Vlv Rm)
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Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Natural or destructive phenomena affecting the PROTECTED AREA.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2 or 3 or 4 or 5)

1. Seismic event identified by ANY 2 of the following:

" Seismic event confirmed by (site specific indication or method)

" Earthquake felt in plant

" National Earthquake Center

2. Tornado striking within the PROTECTED AREA boundary or high winds
greater than (site specific mph).

3. Internal flooding that has the potential to affect safety related equipment
required by Technical Specifications for the current operating mode in ANY
of the following areas:

(site specific area list)

4. Turbine failure resulting in casing penetration or damage to turbine or
generator seals.

5. (Site specific occurrences affecting PROTECTED AREA).

HU3

INITIATING CONDITION:

Natural or destructive phenomena affecting the PROTECTED AREA.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALc:

1. a. Seismic event > 0.01g acceleration (as indicated by initiation of the
Accelerograph Recording System on Ann A10-5H, Init of Seismic
Exceed Preset and/or Spectral Accelerations).

AND

b. Earthquake confirmed by EITHER of the following:

" Earthquake felt in plant.

" National Earthquake Center.

OR

a. Tornado within the PROTECTED AREA.

OR

b. High winds > 80 mph.

Rev 5 Differences

Nested HU3.1 to match HA3.1. NEI wording was established to accommodate
plants that were not capable measuring ground motion at the UE level. BVPS-
2 is capable of such monitoring.

Removed HU3.2 tornado "striking" as it is irrelevant whether it strikes within
the FROTECTED AREA if the tornado itself is with'n the PROT ECTED ARE/A.

Altered the EAL sequence to allow for site specific external flooding EAL to
follow internal flooding EAL (human factors).

Rev 5 Deviations

None

Table2.

OR

3. Internal flooding in Table H-1 areas that has the potential to affect safety
related equipment required by Technical Specifications for the current
operating mode.

OR

4. High river water level > 705 feet MSL.

OR

5. Low river water level (LR-1 CW-101) < 650 feet MSL.

OR

6. Turbine failure resulting in casing penetration or damage to turbine or
aenerator seals.

Table H-1
" Cable Vault and Rod Control Bldg
* Containment Building
* Control Building
" Demin. Water Storage (2FWE-TK210)
" Diesel Generator Building
* Fuel Handling Building
* Intake Structure Pump Cubicles
" Main Steam Valve Room
" Primary Aux. Building (except elev. 773')
" RWST (2QSS-TK21)
" Safeguards Building
" Service Building (except FW Reg Vlv Rm)
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Initiating Condition - ALERT

FIRE or EXPLOSION affecting the operability of plant safety systems required
to establish or maintain safe shutdown.

Operating Mode Applicability: All

Example Emergency Action Level:

1. FIRE or EXPLOSION resulting in VISIBLE DAMAGE to ANY of the
following structures containing safety systems or components OR control
room indication of degraded performance of those safety systems:

(site specific structure list)

HA4

INITIATING CONDITION:

FIRE or EXPLOSION affecting the operability of plant safety systems required
to establish or maintain safe shutdown.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Rev 5 Differences

None

Rev 5 Deviations

None

Table

EAL

1.

Ls:

FIRE or EXPLOSION resulting in EITHER of the following:

" VISIBLE DAMAGE to ANY structures in Table H-1 areas containing
safety systems or components.

" CONTROL ROOM indication of degraded performance of those safety
systems.

Table H-1

Cable Vault and Rod Control Bldg
Containment Building
Control Building
Demin. Water Storage (2FWE-TK210)
Diesel Generator Building
Fuel Handling Building
Intake Structure Pump Cubicles
Main Steam Valve Room
Primary Aux. Building (except elev. 773')
RWST (20SS-TK21)
Safeguards Building
Service Building (except FW Reg VIv Rm)
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Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

FIRE within the PROTECTED AREA not extinguished within 15 minutes of
detection or EXPLOSION within the PROTECTED AREA.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
duration has exceeded, or will likely exceed, the applicable time.

1. FIRE not extinguished within 15 minutes of control room notification or
verification of a control room FIRE alarm in ANY of the following areas:

(site specific area list)

2. EXPLOSION within the PROTECTED AREA.

HU4

INITIATING CONDITION:

FIRE within the PROTECTED AREA not extinguished within 15 minutes of
detection or EXPLOSION within the PROTECTED AREA.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
" The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as it is determined that
the duration has exceeded, or will likely exceed, the applicable time.

" Immediately adjacent to applies to FIRES that directly impact or obstruct
the areas of concern.

1. FIRE not extinguished within 15 minutes of CONTROL ROOM notification
or verification of a CONTROL ROOM FIRE alarm in actual contact with or
immediately adjacent to ANY of the Table H-1 areas.

OR

2. EXPLOSION within the PROTECTED AREA.

Rev 5 Differences

Added "in actual contact with or immediately adjacent to" from the basis
section to HU4.1 to support the use of table H-i.

Rev 5 Deviations

None

Table

Table H-1

* Cable Vault and Rod Control Bldg
* Containment Building
" Control Building
" Demin. Water Storage (2FWE-TK210)
" Diesel Generator Building
" Fuel Handling Building
" Intake Structure Pump Cubicles
" Main Steam Valve Room
* Primary Aux. Building (except elev. 773')
" RWST (2QSS-TK21)
* Safeguards Building
" Service Building (except FW Reg Vtv Rm)

HA3
Initiating Condition - ALERT
Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant or
flammable gases which jeopardize operation of operable equipment required
to maintain safe operations or safely shutdown the reactor.

Operating Mode Applicability: All

Example Emergency Action Level:

Note: If the equipment in the stated area was already inoperable, or out of
service, before the event occurred, then this EAL should not be declared as it
will have no adverse impact on the ability of the plant to safely operate or
safely shutdown beyond that already allowed by Technical Specifications at
the time of the event.
1. Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant

or flammable gases which jeopardize operation of systems required to
maintain safe operations or safely shutdown the reactor.

HAS

INITIATING CONDITION:

Access to a VITAL AREA is prohibited due to release of toxic, corrosive,
asphyxiant or flammable gases which jeopardize operation of operable
equipment required to maintain safe operations or safely shutdown the reactor.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Notes:
" If the equipment in the stated area was already inoperable, or out of

service, before the event occurred, then this EAL should not be declared
as it will have no adverse impact on the ability of the plant to safely
operate or safely shutdown beyond that already allowed by Technical
Specifications at the time of the event.

" This EAL does not apply to FIRE fighting activities that automatically or
manually activate a FIRE suppression system in an area.

1. Access to a VITAL AREA is prohibited due to toxic, corrosive, asphyxiant
or flammable gases which jeopardize operation of systems required to
maintain safe operations or safely shutdown the reactor.

Rev 5 Differences

Added generic bases information regarding applicability per NEI 90-01 Rev 5,
FAQ# 24 and pulled in to notes.

Rev 5 Deviations

None
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HU3

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to NORMAL PLANT OPERATIONS.

Operating Mode Applicability: All

Example Emergency Action Level: (1 or 2)

1. Toxic, corrosive, asphyxiant or flammable gases in amounts that have or
could adversely affect NORMAL PLANT OPERATIONS.

2. Report by local, county or state officials for evacuation or sheltering of site
personnel based on an off-site event.

HU5

INITIATING CONDITION:

Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to NORMAL PLANT OPERATIONS.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

Note: This EAL does not apply to FIRE fighting activities that automatically or
manually activate a FIRE suppression system in an area.

1. Toxic, corrosive, asphyxiant or flammable gases in amounts that have or
could adversely affect NORMAL PLANT OPERATIONS.

OR

2. Report by local, county or state officials for evacuation or sheltering of site
personnel based on an OFFSITE event.

Rev 5 Differences

Added generic bases information regarding applicability per NEI 99-01 Rev 5,
FAQ# 24 and pulled in to notes.

Rev 5 Deviations

None

HG2 HG6 Rev 5 Differences

Initiating Condition - GENERAL EMERGENCY INITIATING CONDITION: None

Other conditions exist which in the judgment of the Emergency Director Other conditions exist which in the judgment of the EMERGENCY DIRECTOR Rev 5 Deviations
warrant declaration of a General Emergency. warrant declaration of GENERAL EMERGENCY. None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3,4, 5,6, D

Example Emergency Action Level: EALs:

1. Other conditions exist which in the judgment of the Emergency Director 1. Other conditions exist which in the judgment of the EMERGENCY
indicate that events are in progress or have occurred which involve actual DIRECTOR indicate that events are in progress or have occurred which
or IMMINENT substantial core degradation or melting with potential for involve actual or IMMINENT substantial core degradation or melting with
loss of containment integrity or HOSTILE ACTION that results in an actual potential for loss of containment integrity or HOSTILE ACTION that
loss of physical control of the facility. Releases can be reasonably results in an actual loss of physical control of the facility. Releases can be
expected to exceed EPA Protective Action Guideline exposure levels off- reasonably expected to exceed EPA PROTECTIVE ACTION GUIDE

site for more than the immediate site area. exposure levels OFFSITE for more than the immediate site area.

HS3 HS6 Rev 5 Differences

Initiating Condition - SITE AREA EMERGENCY INITIATING CONDITION: None

Other conditions exist which in the judgment of the Emergency Director Other conditions exist which in the judgment of the EMERGENCY DIRECTOR Rev 5 Deviations
warrant declaration of a Site Area Emergency. warrant declaration of SITE AREA EMERGENCY. None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: EALs:

1. Other conditions exist which in the judgment of the Emergency Director 1. Other conditions exist which in the judgment of the EMERGENCY
indicate that events are in progress or have occurred which involve actual DIRECTOR indicate that events are in progress or have occurred which
or likely major failures of plant functions needed for protection of the public involve actual or likely major failures of plant functions needed for
or HOSTILE ACTION that results in intentional damage or malicious acts; protection of the public or HOSTILE ACTION that results in intentional
(1) toward site personnel or equipment that could lead to the likely failure damage or malicious acts: (1) toward site personnel or equipment that
of or; (2) that prevent effective access to equipment needed for the could lead to the likely failure of or, (2) that prevent effective access to
protection of the public. Any releases are not expected to result in equipment needed for the protection of the public. Any releases are not
exposure levels which exceed EPA Protective Action Guideline exposure expected to result in exposure levels which exceed EPA PROTECTIVE
levels beyond the site boundary. ACTION GUIDE exposure levels beyond the site boundary.
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HA6

Initiating Condition. ALERT

Other conditions exist which in the judgment of the Emergency Director
warrant declaration of an Alert.

Operating Mode Applicability: All

Example Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director
indicate that events are in progress or have occurred which involve actual
or potential substantial degradation of the level of safety of the plant or a
security event that involves probable life threatening risk to site personnel
or damage to site equipment because of HOSTILE ACTION. Any releases
are expected to be limited to small fractions of the EPA Protective Action
C•I itOidflnO fxl'ViV ira wit ~=,

HA6

INITIATING CONDITION:

Other conditions exist which in the judgment of the EMERGENCY DIRECTOR
warrant dedaration of an ALERT.

Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

EALs:

1. Other conditions exist which in the judgment of the EMERGENCY
DIRECTOR indicate that events are in progress or have occurred which
involve actual or potential substantial degradation of the level of safety of
the plant or a security event that involves probable life threatening risk to
site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the
I:PA PI~i•TFC'TI%/IF A(•Tl~iu(l'l 11 i=n,: ¢ I~rv l ravil

Rev 5 Differences

None

Rev 5 Deviations

None

HU5 HU6 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Other conditions exist which in the judgment of the Emergency Director Other conditions exist which in the judgment of the EMERGENCY DIRECTOR Rev 5 Deviations
warrant declaration of a NOUE. warrant dedaration of an UNUSUAL EVENT.

None
Operating Mode Applicability: All Operating Mode Applicability: 1, 2, 3, 4, 5, 6, D

Example Emergency Action Level: EALs:

1. Other conditions exist which in the judgment of the Emergency Director 1. Other conditions exist which in the judgment of the EMERGENCY
indicate that events are in progress or have occurred which indicate a DIRECTOR indicate that events are in progress or have occurred which
potential degradation of the level of safety of the plant or indicate a security indicate a potential degradation of the level of safety of the plant or
threat to facility protection has been initiated. No releases of radioactive indicate a security threat to facility protection has been initiated. No
matedal requiring off-site response or monitoring are expected unless releases of radioactive material requiring OFFSITE response or monitoring
further degradation of safety systems occurs, are expected unless further degradation of safety systems occurs.

E.HU1 E-HU1 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Damage to a loaded cask CONFINEMENT BOUNDARY. Damage to a loaded cask CONFINEMENT BOUNDARY. Rev 5 Deviations

Operating Mode Applicability: Not applicable Operating Mode Applicability: Not Applicable None

Example Emergency Action Level: EALs:

1. Damage to a loaded cask CONFINEMENT BOUNDARY. 1. Damage to a loaded cask CONFINEMENT BOUNDARY.
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Initiating Condition - GENERAL EMERGENCY

Prolonged loss of all Off-site and all On-Site AC power to emergency busses.

Operating Mode Applicability: Power Operation, Startup. Hot Standby, Hot
Shutdown

Example Emergency Action Level:

1. a. Loss of all off-site and on-site AC power to (site specific emergency
busses).

AND

b. EITHER of the following:

" Restoration of at least one emergency bus in less than (site
specific hours) is not likely.

* (Site specific Indication of continuing degradation of core cooling
based on Fission Product Barrier monitorina.)

SG1

INITIATING CONDITION:

Prolonged loss of all OFFSITE and all ONSITE AC power to emergency
busses.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

1. a. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and
DF 4KV emergency busses.

AND

b. EITHER of the following:

" Restoration of EITHER the AE 4KV emergency bus OR DF 4KV
emergency bus within 4 hours is not likely.

" Core Cooling - Red entry conditions met.

Rev 5 Differences

None

Rev 5 Deviations

None

t ~1~
ss1.

Initiating Condition - SITE AREA EMERGENCY

Loss of all Off-site and all On-Site AC power to emergency busses for 15
minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not waht until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of all Off-Site and all On-Site AC power to (site specific emergency
busses) for 15 minutes or longer.

s1s

INITIATING CONDITION:

Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15
minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Notes:
" The EMERGENCY DIRECTOR should not wait until the applicable time

has elapsed, but should declare the event as soon as h is determined that
the condition has exceeded, or will likely exceed, the applicable time.

" Credit cannot be taken for emergency busses being powered from the
other units emergency diesel generators.

1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF
4KV emerqencv busses for 15 minutes* or longer.

Rev 5 Differences

Added note from bases section to ensure the cross-tie was not credited as a
source of OFFSITE power.

Rev 5 Deviations

None
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SA5

Initiating Condition -ALERT

AC power capability to emergency busses reduced to a single power source
for 15 minutes or longer such that any additional single failure would result in
station blackout.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. AC power capability to (site-specific emergency busses) reduced to a
single power source for 15 minutes or longer.

AND

b. Any additional single power source failure will result in station
blackout.

SA.

INITIATING CONDITION:

AC power capability to emergency busses reduced to a single source for 15
minutes or longer.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. AC power to AE and DF 4KV emergency busses is reduced to a
single power source for 15 minutes* or longer.

AND

b. Any additional single power source failure will result in loss of ALL AC
power to BOTH AE and DF 4KV emergency busses.

Rev 5 Differences

Changed IC and EAL terminology for consistency in accordance with NEI 99-
01 Rev 5, FAQ# 36.

Rev 5 Deviations

None

SUl SUl Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Loss of all Off-site AC power to emergency busses for 15 minutes or longer. Loss of all OFFSITE AC power to emergency busses for 15 minutes or longer. Rev 5 Deviations

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3, 4 None
Shutdown EALs:

Example Emergency Action Level: Note: The EMERGENCY DIRECTOR should not wait until the applicable time

Note: The Emergency Director should not wait until the applicable time has has elapsed, but should declare the event as soon as it is determined that the
elapsed, but should declare the event as soon as it is determined that the condition has exceeded, or will likely exceed, the applicable time.
condition has exceeded, or will likely exceed, the applicable time. 1. Loss of ALL OFFSITE AC power to BOTH AE and DF 4KV emergency

1. Loss of all off-site AC power to (site-specific emergency busses) for 15 busses for 15 minutes* or longer.
minutes or longer.

SS3 SS2 Rev 5 Differences

Initiating Condition - SITE AREA EMERGENCY INITIATING CONDITION: None

Loss of all vital DC power for 15 minutes or longer. Loss of all vital DC power for 15 minutes or longer. Rev 5 Deviations

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3, 4 None
Shutdown EALs:

Example Emergency Action Level: Note: The EMERGENCY DIRECTOR should not wait until the applicable time

Note: The Emergency Director should not wait until the applicable time has has elapsed, but should declare the event as soon as it is determined that the
elapsed, but should declare the event as soon as it is determined that the condition has exceeded, or will likely exceed, the applicable time.
condition has exceeded, or will likely exceed, the applicable time. 1. < 110.4 VDC on ALL safety related DC busses (2-1, 2-2, 2-3 and 2-4) for

1. Less than (site specific bus voltage indication) on all (site specific Vital DC 15 minutes* or longer.
busses) for 15 minutes or longer.
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SG2

Initiating Condition -GENERAL EMERGENCY

Automatic Scram (Trip) and all manual actions fail to shutdown the reactor and
indication of an extreme challenge to the ability to cool the core exists.

Operating Mode Applicability: Power-Operation, Startup

Example Emergency Action Level:

1. a. An automatic scram (trip) failed to shutdown the reactor.

AND

b. All manual actions do not shutdown the reactor as indicated by (site
specific indications of reactor not shutdown).

AND

c. EITHER of the following exist or have occurred due to continued
power generation:

" (Site specific indication that core cooling is extremely challenged.)

" (Site specific indication that heat removal is extremely challenqed.)

SG3

INITIATING CONDITION:

Automatic trip and all manual actions failed to shutdown the reactor and
indication of an extreme challenge to the ability to cool the core exists.

Operating Mode Applicabi!ity: 1. 2

EALs:

1. a. An automatic reactor trip failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

b. ALL manual trip actions failed to shutdown the reactor as indicated by
reactor power > 5%.

AND

c. EITHER of the following has occurred:

" Core Cooling - Red entry conditions met.
* Heat Sink - Red entry conditions met.

Rev 5 Differences

Changed IC and EAL terminology for consistency in accordance with NEI 99-
01 Rev 5, FAQ# 31.

Removed the SG3.1.c words "exist or" for human factors considerations
(minimize extraneous words).

Revised tense in EAL 1.b to reflect consistency with wording in EAL l.a.

Rev 5 Deviations

None

SS2 SS3 Rev 5 Differences

Initiating Condition - SITE AREA EMERGENCY INITIATING CONDITION: IC and EAL wording changed from "from the reactor controls console" to

Automatic Scram (Trip) fails to shutdown the reactor and manual actions taken Automatic trip and manual actions taken within the Controls Area (CA) failed to "within the Controls Area (CA)" to be consistent with site specific terminology.
from the reactor control console are not successful in shutting down the shutdown the reactor. Changed IC and EAL terminology for consistency in accordance with NEI 99-
reactor. Operating Mode Applicability: 1, 2 01 Rev 5, FAQ# 31.

Operating Mode Applicability: Power Operation, Startup EALs: Also specified manual "trip" actions to distinguish from emergency boration

Example Emergency Action Level: 1. a. An automatic reactor trip failed to shutdown the reactor as indicated by actions.

1. a. An automatic scram (trip) failed to shutdown the reactor. reactor power > 5%. Rev 5 Deviations

AND AND None

b. Manual actions taken at the reactor control console do not shutdown b. Manual trip actions taken within the Controls Area (CA) failed to
the reactor as indicated by (site specific indications of reactor not shutdown the reactor as indicated by reactor power > 5%.
shutdown).

SA2 SA3 Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: IC and EAL wording changed from "from the reactor controls console" to

Automatic Scram (Trip) fails to shutdown the reactor and the manual actions Automatic trip failed to shutdown the reactor and the manual actions taken "within the Controls Area (CA)" to be consistent with site specific terminology.

taken from the reactor control console are successful in shutting down the from the Controls Area (CA) are successful in shutting down the reactor. Changed IC and EAL terminology for consistency in accordance with NEI 99-
reactor. Operating Mode Applicability: 1, 2 01 Rev 5, FAQ# 31.

Operating Mode Applicability: Power Operation, Startup EALs: Also specified manual "trip" actions to distinguish from emergenpy boration
actions.

Example Emergency Action Level: 1. a. An automatic reactor trip failed to shutdown the reactor. Rev 5 Deviations

1. a. An automatic scram (trip) failed to shutdown the reactor. AND Ne

AND b. Manual trip actions taken within the Controls Area (CA) successfully

b. Manual actions taken at the reactor control console successfully shutdown the reactor as indicated by reactor power < 5%.
shutdown the reactor as indicated by (site specific indications of plant
shutdown).
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SU8

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability: Hot Standby, Hot Shutdown

Examplo 2rmemgency Action Level:

1. UNPLANNED sustained positive period observed on nuclear
instrumentation. [BWR]

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation. [PWR1

SU3

INITIATING CONDITION:

Inadvertent criticality.

Operating Mode Applicability: 3, 4

EALs:

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

Rev 5 Differences

None

Rev 5 Deviations

None

sS6

Initiating Condition - SITE AREA EMERGENCY

Inability to monitor a SIGNIFICANT TRANSIENT in progress.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. Loss of greater than approximately 75% of the following for 15 minutes
or longer:

* (Site specific control room safety system annunciation)

OR

* (Site specific control room safety system indication)

AND

b. A SIGNIFICANT TRANSIENT is in progress.

AND

c. Compensatory indications are unavailable.

SS4

INITIATING CONDITION:

Inability to monitor a significant transient in progress.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. Loss of> 75% of EITHER of the following for 15 minutes* or longer:

* CONTROL ROOM Annunciator Panels (Al, A2, A4 -Ail).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Rev 5 Differences

Changed significant transient criteria in accordance with NEI 99-01 Rev 5,
FAQ# 39.

Created a generalized category list of the equipment required to maintain
safety functions in the Basis of HG1.t (brought forward from basis).

Removed 'approximately" in SS4.1.a to eliminate ambiguity.

Rev 5 Deviations

None

Table S-1: Critical Safety Functions
Reactivity Control (ability to shut down the reactor

and keep it shut down)

RCS inventory (ability to cool the core)
Secondary heat removal (ability to maintain a heat
sink)

AND

b. A Table S-2 significant transient is in progress.

Table S-2: Significant Transients
" Automatic turbine runback > 25% thermal power
" Electrical load rejection > 25% full electrical load

" Reactor trip
* Safety Injection actuation

AND

c. COMPENSATORY INDICATIONS are unavailable.-I- I
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SA4

Initiating Condition - ALERT

UNPLANNED Loss of safety system annunciation or indication in the control
room with EITHER (1) a SIGNIFICANT TRANSIENT in progress, or (2)
compensatory indicators unavailable.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. UNPLANNED loss of greater than approximately 75% of the following
for 15 minutes or longer:

" (Site specific control room safety system annunciation)

OR

" (Site specific control room safety system indication)

b. EITHER of the following:

" A SIGNIFICANT TRANSIENT is in progress.

" Compensatory indications are unavailable.

SA4

INITIATING CONDITION:

Loss of safety system annunciation or indication in the CONTROL ROOM with
either: (1) a significant transient in progress, or (2) COMPENSATORY
INDICATIONS are unavailable.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. a. Loss of > 75% of EITHER of the following for 15 minutes* or longer:

* CONTROL ROOM Annunciator Panels (Al, A2, A4 -Al1).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Rev 5 Differences

Changed significant transient criteria in accordance with NEI 99-01 Rev 5,
FAQ# 39.

Removed "approximately" in SA4.l.a to eliminate ambiguity.

Created a generalized category list of the equipment required to maintain
safety functions in the Basis of HG1.1 (brought forward from basis).

Removed "UNPLANNED" from the IC and EAL to be consistent with SS4 (NEI
SS6). Plant operations do not allow for the planned removal of > 75% of safety
system annunciation and indication while in the hot modes.

Rev 5 Deviations

None

Table S-1: Critical Safety Functions
* Reactivity Control (ability to shut down the reactor

and keep it shut down)

" RCS inventory (ability to cool the core)
" Secondary heat removal (ability to maintain a heat

sink)

AND

b. EITHER of the following:

A Table S-2 significant transient is in progress.

Table S.2: Significant Transients
" Automatic turbine runback > 25% thermal power

* Electrical load rejection > 25% full electrical load
* Reactor trip
" Safety Injection actuation

OR

* COMPENSATORY INDICATIONS are unavailable.
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SU3

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED loss of safety system annunciation or indication in the control
room for 15 minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. UNPLANNED loss of greater than approximately 75% of the following for
15 minutes or longer:

a. (Site specific control room safety system annunciation)

OR

b. (Site specific control room safety system indication)

SU4

INITIATING CONDITION:

Loss of safety system annunciation or indication in the CONTROL ROOM for
15 minutes or longer.

Operating Mode Applicability: 1, 2,3, 4

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition has exceeded, or will likely exceed, the applicable time.

1. Loss of> 75% of EITHER the following for 15 minutes* or longer:

" CONTROL ROOM Annunciator Panels (Al, A2, A4 - All).

OR

" CONTROL ROOM critical safety function indications (Table S-1).

Rev 5 Differences

Removed "approximately" in SU4.1 to eliminate ambiguity.

Created a generalized category list of the equipment required to maintain
safety functions in the Basis of HGl.1 (brought forward from basis).

Removed "UNPLANNED" from the IC and EAL to be consistent with SS4 (NEI
SS6). Plant operations do not allow for the planned removal of > 75% of safety
system annunciation and indication while in the hot modes.

Rev 5 Deviations

None

Table S-I: Critical Safety Functions

" Reactivity Control (ability to shut down the reactor
and keep it shut down)

* RCS inventory (ability to cool the core)
* Secondary heat removal (ability to maintain a heat

sink)

SU2 SU5 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Changed "shutdown" to "operating mode" in the IC in accordance with NEI 99g

Inability to reach required shutdown within Technical Specification limits. Inability to reach required operating mode within Technical Specification limits. 01 Rev5, FAQ# 30.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2,3,4 Rev 5 Deviations

Shutdown EALs: None

Example Emergency Action Level: 1. Plant is not brought to required operating mode within Technical

1. Plant is not brought to required operating mode within Technical Specification LCO action statement time.
Specifications LCO Action Statement Time.
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SU.

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Loss of all On-site or Off-site communications capabilities.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level: (1 or 2)

1. Loss of all of the following on-site communication methods affecting the
ability to perform routine operations.

(site specific list of communications methods)

2. Loss of all of the following off-site communication methods affecting the
ability to perform offsite notifications.

(site specific list of communications methods)

SUs

INITIATING CONDITION:

Loss of all ONSITE or OFFSITE communications capabilities.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Rev 5 Differences.

None

Rev 5 Deviations

None

1.

2.

Loss of ALL of the following ONSITE communication methods affecting
the ability to perform routine operations:

" Radios.

" Plant page.

* Plant telephone System (hardwired).

OR

Loss of ALL of the following OFFSITE communications methods affecting
the ability to perform OFFSITE notifications:

" NRC Emergency Notification System - ENS (Red Phone).

" NRC Health Physics Network- HPN.

" Commercial teleohones (hardwired and wireless).
±

SU5

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

RCS leakage.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot
Shutdown

Example Emergency Action Level: (1 or 2)

1. Unidentified or pressure boundary leakage greater than 10 gpm.

2. Identified leakage greater than 25 gpm.

sU7

INITIATING CONDITION:

RCS leakage.

Operating Mode Applicability: 1, 2, 3, 4

EALs:

Note:

" Identified, unidentified and pressure boundary RCS leakage as defined by
Technical Specifications.

* Relief valve normal operation should be excluded unless it fails to close
and cannot be isolated.

1. Unidentified or pressure boundary leakage > 10 gpm.

OR

2. Identified leakage > 25 gpm.

Rev 5 Differences

Added information to the site specific bases section and a note to the EAL
section to specify that the leakage terms were formally defined by Technical
Specifications.

Added information for relief valve operation from the SU7 (NEI SU6) generic
basis to a Note into the EAL.

Rev 5 Deviations

None

SU4 SU9 Note: Monitor high range is 1E-1 to 1E+4 pCi/cc

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Rev 5 Differences

Fuel Clad degradation. Fuel clad degradation. None

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Operating Mode Applicability: 1, 2, 3, 4 Rev 5 Deviations

Shutdown None

Example Emergency Action Level: (1 or 2) EALs:

1. (Site specific radiation monitor readings indicating fuel clad degradation 1. Letdown Monitor (2CHS-RQ101B) > 2.98E+03 pCi/cc.
greater than Technical Specification allowable limits.) OR

2. (Site specific coolant sample activity value indicating fuel clad degradation
greater than Technical Specification allowable limits.) RCS activity > 21 pCigm dose equivalent 1-131.
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System Malfunctions -Cold
CA3 CAI Rev 5 Differences

Initiating Condition - ALERT INITIATING CONDITION: None

Loss of all Off-site and all On-Site AC power to emergency busses for 15 Loss of all OFFSITE and all ONSITE AC power to emergency busses for 15 Rev 5 Deviations
minutes or longer. minutes or longer.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled Operating Mode Applicability: 5, 6, D

Example Emergency Action Level: EALs:

Note: The Emergency Director should not wait until the applicable time has Note: The EMERGENCY DIRECTOR should not wait until the applicable time
elapsed, but should declare the event as soon as it is determined that the has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. condition will likely exceed the applicable time.

1. Loss of all Off-Site and On-Site AC Power to (site specific emergency 1. Loss of ALL OFFSITE and ALL ONSITE AC power to BOTH AE and DF
busses) for 15 minutes or longer. 4KV emergency busses for 15 minutes* or longer.

CU3 CUl Rev 5 Differences

Initiating Condition. NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: Changed IC and EAL terminology for consistency in accordance with NEI 99-

AC power capability to emergency busses reduced to a single power source AC power capability to emergency busses reduced to a single source for 15 01 FAQ# 36.

for 15 minutes or longer such that any additional single failure would result in a minutes or longer. Rev 5 Deviations
station blackout. Operating Mode Applicability: 5, 6 None
Operating Mode Applicability: Cold Shutdown, Refueling EALs:

Example Emergency Action Level: Note: The EMERGENCY DIRECTOR should not wait until the applicable time

Note: The Emergency Director should not wait until the applicable time has has elapsed, but should declare the event as soon as it is determined that the
elapsed, but should declare the event as soon as it is determined that the condition will likely exceed the applicable time.
condition will likely exceed the applicable time. 1. a. AC power to AE and DF 4KV emergency busses is reduced to a

1. a. AC power capability to (site specific emergency busses) reduced to a single power source for 15 minutes* or longer.
single power source for 15 minutes or longer. AND

AND b. Any additional single power source failure will result in loss of ALL AC

b. Any additional singe power source failure will result in a station power to BOTH AE and DF 4KV emergency busses.

blackout.

FC7 CU2 Rev 5 Differences

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT INITIATING CONDITION: None

Loss of required DC power for 15 minutes or longer. Loss of required DC power for 15 minutes or longer. Rev 5 Deviations

Operating Mode Applicability: Cold Shutdown, Refueling Operating Mode Applicability: 5, 6 None

Example Emergency Action Level: EALs:

Note: The Emergency Director should not wait until the applicable time has Note: The EMERGENCY DIRECTOR should not wait until the applicable time
elapsed, but should declare the event as soon as it is determined that the has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time. condition will likely exceed the applicable time.

1. Less than (site specific bus voltage indication) on required (site specific 1. < 110.4 VDC on the required DC busses for 15 minutes* or longer.
Vital DC busses) for 15 minutes or longer.
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CU8

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Inadvertent criticality.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

1. UNPLANNED sustained positive period observed on nuclear
instrumentation. (BWR)

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation. (PWR)

CU3

INITIATING CONDITION:

Inadvertent criticality.

Operating Mode Applicability: 5, 6

EALs:

1. UNPLANNED sustained positive startup rate observed on nuclear
instrumentation.

Rev 5 Differences

None

Rev 5 Deviations

None

CU6

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Loss of all On-site or Off-site communications capabilities.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled

Example Emergency Action Level: (1 or 2)

1. Loss of all of the.following on-site communication methods affecting the
ability to perform routine operations:

(site specific list of communications methods)

2. Loss of all of the following off-site communication methods affecting the
ability to perform offsite notifications:

(site specific list of communications methods)

CU6

INITIATING CONDITION:

Loss of all ONSITE or OFFSITE communications capabilities.

Operating Mode Applicability: 5, 6, D

EALs:

Rev 5 Differences

None

Rev 5 Deviations

None

1. Loss of ALL of the following ONSITE communication methods affecting
the ability to perform routine operations:

" Radios.

* Plant page.

" Plant telephone system (hardwired).

OR

Loss of ALL of the following OFFSITE communications methods affecting
the ability to perform OFFSITE notifications:

" NRC Emergency Notification System - ENS (Red Phone).

" NRC Health Physics Network- HPN.

" Commercial teleohones (hardwired and wireless).

2.
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CG.

Initiating Condition - GENERAL EMERGENCY

Loss of RCS/RPV inventory affecting fuel clad integrity with containment
challenged.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. RCS/RPV level less ihan (site specific level for TOAF) for 30 minutes
or longer.

AND

b. ANY containment challenge indication (see Table):

2. a. RCS/RPV level cannot be monitored with core uncovery indicated by
ANY of the following for 30 minutes or longer.

" (Site specific radiation monitor) reading greater than (site specific
setpoint).

* Erratic source range monitor indication

" UNPLANNED level rise in (site specific sump or tank).

" [Other site specific indications]

AND

b. ANY containment challenge indication (see Table):

CG7

INITIATING CONDITION:

Loss of RCS inventory affecting fuel clad integrity with containment
challenged.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. RCS level < 56% RVLIS Full Range (top of active fuel) for 30
minutes* or longer.

AND

b. ANY Table C-1 containment challenge indications.

OR

2. a. RCS level cannot be monitored with core uncovery for 30 minutes* or
longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

" Containment Radiation Monitor (2RMR-RQ206 or 207) > 15 R/hr.

" Erratic source range monitor indication.

" UNPLANNED level rise in Containment sumps or incore •
instrument sump.

AND

c. ANY Table C-1 containment challenge indications.

Note: Changes to the nesting format of EAL CG7.2.a is considered
administrative.

Rev 5 Differences

Removed the word "reading" CG7.2.b bullet 1 (NEI CG1.2.a bullet 1) for
human factors considerations (minimize extraneous words).

Rev 5 Deviations

None

Table: Containment Challenge Indications

* CONTAINMENT CLOSURE not established.

* (Site specific explosive mixture) inside containment.

* UNPLANNED rise in containment pressure.

* Secondary containment radiation monitor reading
above (site specific value). [BWR only]

I Table C-1: Containment Challenae Indications I
" CONTAINMENT CLOSURE not established.
* Hydrogen concentration > 4% inside containment.
" UNPLANNED rise in containment pressure.
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CS.

Initiating Condition. SITE AREA EMERGENCY

Loss of RCS/RPV inventory affecting core decay heat removal capability.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2 or 3)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. With CONTAINMENT CLOSURE not established, RCS/RPV level less
than (site specific level).

[6" below the bottom ID of the RCS loop (PWR)]

[6" below the low-low ECCS actuation setpoint (BWR)]

OR

2. With CONTAINMENT CLOSURE established, RCSIRPV level less than
(site specific level for TOAF).

OR

3. RCS/RPV level cannot be monitored for 30 minutes or longer with a loss of
RCS/RPV inventory as indicated by ANY of the following:

" (Site specific radiation monitbr) reading greater than (site specific

value).

" Erratic Source Range Monitor Indication.

" Unexplained level rise in (site specific sump or tank).

CS7

INITIATING CONDITION:

Loss of RCS inventory affecting core decay heat removal capability.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. a. CONTAINMENT CLOSURE not established.

AND

b. RCS level < 64% RVLIS Full Range (6" below bottom of hot leg).

OR

2. a. CONTAINMENT CLOSURE established.

AND

b. RCS level < 56% RVLIS Full Range (top of active fuel).

OR

3. a. RCS level cannot be monitored for 30 minutes* or longer.

AND

b. Loss of RCS inventory as indicated by ANY of the following:

* Containment Radiation Monitor (2RMR-RQ206 or 207) > 15 R/hr.

" Erratic source range monitor indication.

" UNPLANNED level rise in Containment sumps or incore
instrument sump.

Note: Changes to the nesting format of EALs CS7.1, CS7.2 and CS7.3 are
considered administrative.

Rev 5 Differences

Added wording "Loss of RCS inventory as indicated by" to CS7.3.b to maintain
consistency with CA7.1 wording in the escalation pathway.

Replaced "unexplained" with "UNPLANNED" in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None

CA1

Initiating Condition - ALERT

Loss of RCSIRPV inventory.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of RCS/RPV inventory as indicated by level less than (site specific
level).

[Low-Low ECCS actuation setpoint /Level 2 (BWR)]

[Bottom ID of the RCS loop (PWR)]

2. RCS/RPV level cannot be monitored for 15 minutes or longer with a loss of
RCS/RPV inventory as indicated by an unexplained level rise in (site
specific sump or tank).

CA7

INITIATING CONDITION:

Loss of RCS inventory.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. Loss of RCS inventory as indicated by EITHER of the following:

" RVLIS Full Range Level (2RCS-LT1321) < 65% (bottom of hot leg).

" Refueling Outage Temporary Level Instrument (2RCS-LI102)
- 6 inches.

Note: Changes to the nesting format of EAL CA7.2 is considered
administrative.

Rev 5 Differences

Replaced "unexplained" with "UNPLANNED" in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None

2.

OR

a. RCS level cannot be monitored for 15 minutes* or longer.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
Containment sumos or incore instrument sumo.
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cuI

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

RCS leakage.

Operating Mode Applicability: Cold Shutdown

Example Emergency Action Level:

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. RCS leakage results in the inability to maintain or restore RPV level
greater than (site specific low level RPS actuation setpoint) for 15 minutes
or longer. [BWR]

1. RCS leakage results in the inability to maintain or restore level within (site
specific pressurizer or RCS/RPV level target band) for 15 minutes or
longer. [PWR]

CU7

INITIATING CONDITION:

RCS leakage.

Operating Mode Applicability: 5

EALs:

Notes:

" The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that
the condition will likely exceed the applicable time.

" Relief valve normal operation should be excluded unless it fails to close
and cannot be isolated.

1. RCS leakage results in the inability to maintain or restore RCS level
> Target Level Band for 15 minutes* or longer.

Rev 5 Differences

Added a description of the "Target Level Band" in the basis, which normally is
the RCS level band established by site procedures.
Added information for relief valve operation from the CU7 (NEI CU1) generic
basis to a Note into the EAL.

Rev 5 Deviations

None

CU2

Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED loss of RCS/RPV inventory.

Operating Mode Applicability: Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED RCS/RPV level drop as indicated by either of the following:

" RCS/RPV water level drop below the RPV flange for 15 minutes or
longer when the RCS/RPV level band is established above the RPV
flange.

" RCS/RPV water level drop below the RCS level band for 15 minutes
or longer when the RCSIRPV level band is established below the
RPV flange.

2. RCS/RPV level cannot be monitored with a loss of RCS/RPV inventory as
indicated by an unexplained level rise in (site specific sump or tank).

CU8

INITIATING CONDITION:

UNPLANNED loss of RCS inventory.

Operating Mode Applicability: 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED RCS level drop as indicated by EITHER of the following:

* Refueling Outage Temporary Level Instruments (2RCS-LI102)
< 96 inches (vessel flange) for 15 minutes* or longer when the RCS
level band is established above the vessel flange.

OR

* RCS water level drop below the RCS level band for 15 minutes* or
longer when the RCS level band is established below the vessel
flange.

OR

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by UNPLANNED level rise in
Containment sumps or incore instrument sump.

Note: Changes to the nesting format of EAL CU8.2 is considered
administrative.

Rev 5 Differences

Replaced "unexplained" with "UNPLANNED' in accordance with NEI 99-01
Rev 5, FAQ# 10.

Rev 5 Deviations

None
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CA4

Initiating Condition -ALERT

Inability to maintain plant in cold shutdown.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Leve!: (1 or 2)

1. An UNPLANNED event results in RCS temperature greater than (site
specific Technical Specification cold shutdown temperature limit) for
greater than the specified duration on table.

CAI0

INITIATING CONDITION:

Inability to maintain plant in Cold Shutdown.

Operating Mode Applicability: 5, 6

EALs:

Note: Full inventory is pressurizer level ? 22% actual with loop stops either
isolated or unisolated.

1. RCS temperature> 200° F due to an UNPLANNED loss of decay heat
removal capability for the greater than the specified duration on Table C-2.

I

Rev 5 Differences

Specified the UNPLANNED event in CA10.1 as being due to an UNPLANNED
loss of decay heat removal capability to be consistent with NEI CU4 IC and the
change to CA10.2 in accordance with NEI 99-01 Rev 5 FAQ#13.

Added the site specific condition for full inventory to the site specific basis
section and as a note in the EAL section.

Reworded CA10.2 in accordance with NEI 99-01 Rev 5, FAQ# 13.

Reworded the first RCS entry condition in Table C-2 to be a positive
statement. Reworded the second condition for consistency with the wording in
the first condition. These changes are considered administrative.

Rev 5 Deviations

The conditional statement "RCS temperature cannot be monitored" was added
as a condition to CA10.2. This is consistent with the basis of CA4 in the
proposed NEI 99-01, Rev 6.

Table: RCS Reheat Duration Thresholds
RCS Containment Closure Duration

Intact (but not RC o N/A 60 minutes*
Reduced Inventory

[PWR])
Not Intact or ROS Established 20 minutes*

Reduced Inventory Not Established 0 minutes
(PWR) j _

0 If an RCS heat removal system is in operation within this time
frame and RCS temperature is being reduced, the EAL is not
applicable.

Table C-2: RCS Reheat Duration Thresholds
RCS CONTAINMENT Duration

CLOSURE
Intact with Full RCS N/A 60 minutes0

Inventory
Not Intact Established 20 minutes*
OR Not Established 0 minutes
Not Full RCS
Inventory

If an RCS heat removal system is in operation within this time
frame and RCS temperature is being reduced, the EAL is not
applicable.

2. An UNPLANNED event results in RCS pressure increase greater than 10
psi due to a loss of RCS cooling. (PWR-This EAL does not apply in Solid
Plant conditions.)

OR

2. a. RCS temperature cannot be monitored.

AND

b. RCS pressure rise > 10 psi due to an UNPLANNED loss of decay
heat removal capability (this EAL does not apply in RCS solid plant
conditions).

CU4

InitiatingCondition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED loss of decay heat removal capability with irradiated fuel in the
RPV.

Operating'Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should not wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. UNPLANNED event results in RCS temperature exceeding the Technical
Specification cold shutdown temperature limit.

2. Loss of all ROS temperature and RCS/RPV level indication for 15 minutes
or longer.

CU10

INITIATING CONDITION:

UNPLANNED Loss of decay heat removal capability.

Operating Mode Applicability: 5, 6

EALs:

Note: The EMERGENCY DIRECTOR should not wait until the applicable time
has elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

1. RCS temperature > 200* F due to an UNPLANNED loss of decay heat
removal capability.

OR

2. Loss of ALL RCS temperature and RCS level indication for 15 minutes*
or longer.

Rev 5 Differences

Removed 'with irradiated fuel in reactor vessel* from IC in accordance with
NEI 99-01 Rev 5, FAQ#1 1.

Specified the UNPLANNED event in CU10.1 as being due to an UNPLANNED
loss of decay heat removal capability to be consistent with NEI CU4 IC and the
change to BVPS-2 CA10.2 in accordance with NEt 99-01 Rev 5 FAQ#13.

Rev 5 Deviations

None
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Proposed Beaver Valley Power Station Unit Nos. 1 and 2 EAL Wallboards
(Four pages follow)
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Appendix 7
L-1 1-320

Beaver Valley Power Station Unit Nos. 1 and 2 Supporting Calculations
(Two Hundred Ninety-Five pages follow)



The following is a listing of the calculations contained in this appendix:

1. ERS-SMM-11-002, "Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss)," Revision 0

2. ERS-MPD-93-007, "BVPS - U1 Gaseous Radioactivity Monitor Emergency Action
Levels," Revision 6

3. ERS-HHM-87-014, "Unit 1 / Unit 2 ODCM Gaseous Effluent Monitor Setpoints,"
Revision 4

4. 10080-N-779, "BVPS Unit 1 and Unit 2 Response to a Dam Failure," Revision 1
including Addendums 1 and 2

5. ERS-JTL-99-005, "Unit 1 Letdown Radiation Monitor (RM-CH-1 01) Alarm Setpoint
Calculation and Emergency Action Level (EAL) Value Determination," Revision 3

6. ERS-MPD-93-008, "BVPS - U2 Gaseous Radioactivity Monitor Emergency Action
Levels," Revision 7

7. ERS-SFL-88-027, "Process Safety Limits, Alarm Setpoints and EAL Indicator Value
for 2CHS-RQ101 NIB," Revision 3

8. ERS-ATL-93-021, "Process Alarm Setpoints For Liquid Effluent Monitors," Revision 3



1. ERS-SMM-11-002, "Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 Potential Loss),"
Revision 0



FORM 1/2-ADM-1611.F28. Rev. 2 RTL# Ag.621A

Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation

Subject No. PAGE 1 OF
Containment Radiation Monitor Readings Following Clad
Damage (FC2 Loss, FC7 Loss, RC2 Loss and CT2 PotentialLossERS-SMM-11-002 15
Reference

HPP EPP T/S CR DCP

Category Unit 1 Unit 2
STechnical Position' El Technical Evaluation E1Calculation MX [

Purpose

This Technical Evaluation determines and documents:
>>> The percent of fuel clad failure release equivalent to an RCS concentration of 300 uCi/g,
>>> Containment high range area monitor response to a release to containment atmosphere of
RCS containing activity associated with 20% clad damage, RCS with 300 uCi/g dose equivalent I-
131, and RCS at the technical specification maximum instantaneous concentration of 21 uCi/g
dose equivalent 1-131.
Values are provided for both Beaver Valley Unit 1 and Unit 2.

rM ORIGINAL ISSUE

r-J REVISION #

Revision description:
NIA - Original Issue

by 08/07/1 1 Z eindependent review (calculation only)

Scott McCain date ohn Lebda / Michael Unfned Rlz, date N/A - Not a Calculation date

Checklist Attachments
E0 Purpose IM Results 0 Data Sheets

E0 Methodology 0] References [] Illustrations

[F Input Data 0 Printouts

03 Code Listings

CH Transmittal to BVRC 0] Supt, Rad Ops [M Author: Scott McCain

91 Original RP ERF FILE 0 Supv, RP Services El Hal Szklinski BV-SIM
01 MGR, Radiation Protection 0 Supv, Rad Waste/Effluents E] John Lebda. BV-ERF

cK Mike Unfried BV-SEB3



BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

I PURPOSE/OBJECTIVES

1.1 Documentation of the correlation of 300 pCi/gm DEI-131 (dose equivalent iodine
- 131) to a percent fuel clad damage for the Fission Product Barrier (FPB)
FC7.1(L) basis.

1.2 Documentation of the derivation of the containment radiation monitor (CRM) FPB
threshold values used to represent FC2.1 (L), RC2.1 (L) and CT2.1(PL).

1.3 The following calculations define the objectives of this document:

1.3.1 FC7.1(L) - % fuel clad damage associated with an RCS activity of 300
pCi/gm dose equivalent 1-131.

1.3.2 CT2.1 (PL) - CRM readings associated with 20% fuel clad damage for
various times after reactor shutdown (1-48 hours).

1.3.3 FC2.1 (U - CRM readings associated with the fuel clad damage equivalent
of 300 pCi/gm dose equivalent 1-131 for various times after reactor
shutdown (1-48 hours).

1.3.4 RC2.1 (L) - CRM reading associated with the equivalent of TS RCS
activity being released instantaneously into containment.

2 METHODOLOGY

2.1 The Beaver Valley U1 and U2 EAL Technical Basis Manuals contain the bases
and references for the site specific EAL threshold values used to implement the
NEI 99-01 Rev. 5 guidance methodology. This calculation has been developed to
provide additional detailed technical documentation on how the containment
radiation monitor values used to indicate a loss of the fuel clad and potential loss
of containment fission product barriers were derived.

2.2 The bases for the development of site specific EALs are provided in NEI 99-01
Rev 5. The guidance in the NEI document is generic in nature and is therefore
not intended to be entirely used "as is." It is intended to give the logic for
developing site specific EAL threshold values (Section 5.3 of NEI 99-01).

2.3 NEI 99-01 Rev. 5 basis information for PWR EAL table 5-F-3 fuel clad barrier

threshold #2 provides the following guidance for FPB FC7.1 (L):

The site specific value corresponds to 300 pCil/gm 1-131 equivalent. Assessment
by the EAL Task Force indicates that this amount of coolant activity is well above
that expected for iodine spikes and corresponds to less than 5% fuel clad
damage. This amount of radioactivity indicates significant clad damage and thus
the Fuel Clad Barrier is considered lost.

The value can be expressed either in mR/hr observed on the sample or as
pCi/gm results from analysis.

ERS-SMM-1 1-002 Page 3 of 15 Rev 0



BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

2.4 NEI 99-01 Rev. 5 basis information for PWR EAL table 5-F-3 containment barrier
threshold #6 provides the following guidance for FPB CT2.1(PL):

The site specific reading is a value which indicates significant fuel damage well in
excess of the thresholds associated with both loss of Fuel Clad and loss of RCS
barriers. As stated in Section 3.8 [of NEI 99-01], a major release of radioactivity
requiring off-site protective actions from core damage is not possible unless a
major failure of fuel cladding allows radioactive material to be released from the
core into the reactor coolant

Regardless of whether containment is challenged, this amount of activity in
containment, if released, could have such severe consequences that it is prudent
to treat 'this as a potential loss of containment, such that a General Emergency
declaration is warranted.

NUREG-1228, "Source Estimations During Incident Response to Severe Nuclear
Power Plant Accidents, " indicates that such conditions do not exist when the
amount of clad damage is less than 20%. Unless there is a site specific analysis
justifying a higher value, it is recommended that a radiation monitor reading
corresponding to 20% fuel clad damage be specified here.

2.5 NEI 99-01 Rev. 5 basis information for PWR EAL table 5-F-3 fuel clad barrier
threshold #6 provides the following guidance for FPB FC2.1 (L):

The site specific reading is a value which indicates the release of reactor coolant,
with elevated activity indicative of fuel damage, into the containment

The reading should be calculated assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with a
concentration of 300 pCigm dose equivalent 1-131 into the containment
atmosphere.

Reactor coolant concentrations of this magnitude are several times larger than
the maximum concentrations (including iodine spiking) allowed within technical
specifications and are therefore indicative of fuel damage.

Caution: it is important to recognize that in the event the radiation monitor is
sensitive to shine from the reactor vessel or piping, spurious readings will be
present and another indicator of fuel clad damage is necessary or compensated
for in the threshold value.

2.6 NEI 99-01 Rev. 5 basis information for PWR EAL table 5-F-3 reactor coolant
barrier threshold #6 provides the following guidance for FPB RC2.1 (L):

The site specific reading is a value which indicates the release of reactor coolant
to the containment.

The reading should be calculated assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with
normal operating concentrations (i.e., within TIS) into the containment
atmosphere.
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

This reading will be less than that specified for FC2(L) 1. Thus, this threshold
would be indicative of a RCS leak only. If the radiation monitor reading increased
to that specified by Fuel Clad barrier threshold, fuel damage would also be
indicated.

However, if the site specific physical location of the containment radiation monitor
is such that radiation from a cloud of released RCS gases could not be
distinguished from radiation from adjacent piping and components containing
elevated reactor coolant activity, this threshold should be omitted and other site
specific indications of RCS leakage substituted.

2.7 FC7 Loss: The methodology used to determine the equivalent amount of fuel
clad damage associated with an RCS activity of 300 pCi/gm is a simple
mathematical relationship between the total DEI-131 activity in the fuel clad and
the target DEl-1 31 activity for the given % clad damage.

2.8 CT2 Potential Loss: The methodology used to develop the containment radiation
monitor reading graph for 20% clad damage is by curve fit from table data
provided in calculation 10080-UR(B)-507.

2.9 FC2 Loss: The methodology used to develop the containment radiation monitor
reading graph for the 300 pCi/gm DEl-1 31 is by ratio of the 20% clad damage
monitor readings to 300 pCi/gm DEl-1 31 equivalent O/6 clad damage monitor
readings. This differs from the monitor response calculated in UR(B)-507, which
uses an operational equilibrium mix of 0.35 pCi/g as the basis. The isotopic ratios
associated with 20% clad failure is representative of fuel failure event while the
operational equilibrium isotopic ratios are not. This provides better alignment with
the NEI basis for the FC2 Loss threshold.

2.10 RC2 Loss: The methodology used to develop the containment radiation monitor
reading values for the high TS DEI-131 is by ratio of the 0.35 pCi/gm DEI-131
monitor readings to 21 pCi/gm DEI-131 monitor readings. This methodology is
acceptable because if RCS activity exceeds the 0.35 pCi/gm DE-1 31 value, then
Technical Specification Figure 3.4.16-1 requires that it remain below the high
setpoint of 21 pCi/gm DEl-1 31 for full power operation.
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

3 DESIGN INPUTS

3.1 Mass conversion - 453.6 gmi/Ibm

3.2 0.05 (5%) halogen core release fraction (RF) for a minor fuel clad damage
scenario (NUREG-1465 Table 3.13).

3.3 RCS Inputs (10080-UR(B)-484)

* R CS Volum e ............................................................................... 8.332E+03 ft3

* Pressurizer Volum e ........................................................................ 7.08E+02 ft3

* RCS Average Density .................. 45.46 Ibm/ft3

3.4 Iodine Source Term Information

3.4.1 Iodine core activity values are taken from 10080-UR(B)-483 Table 1.

3.4.2 DEI isotopic conversion factors are taken from 10080-UR(B)-484 table 12.

Core Activity j V
~ I ~ iI~F U

1-1131 77E0 11E0
I.1-132d 1.14E+08 5.88E-03

I~-3~4 1.77E+0 1.OE-03
Y~I-3~j 1.52E+08 2.94E-02

3.5 Containment Radiation Monitor (CRM) Readina for 20% Clad Failure

CRM readings for 20% clad failure are taken from 10080-UR(B)-507.

~Unit I ("/H)'-' 04Unt 2(Q;Hr
.'e T.+abl5114 -. ,l.bleTai5 table 28 I TabWe+29

~. 21L9A 2B 2620
0.00833 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

0.083 3.08E+03 2.71E+03 3.66E+03 3.82E+03
0.1 3.68E+03 3.24E+03 4.37E+03 4.57E+03

0.50833 1.52E+04 1.34E+04 1.81E+04 1.89E+04
1 1.17E+04 1.03E+04 1.40E+04 1.46E+04

1.80833 8.55E+03 7.54E+03 1.02E+04 1.06E+04
2 8.05E+03 7.09E+03 9.57E+03 1.OOE+04
8 3.32E+03 2.93E+03 3.95E+03 4.13E+03

24 1.55E+03 1.37E+03 1.85E+03 1.93E+03
96 7.21 E+02 6.36E+02 8.58E+02 8.98E+02
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

3.6 Containment Radiation Monitor (CRM) Reading for RCS at 0.35 WCi/gm DEl-1 31

CRM readings for RCS at 0.35 pCi/gm DEl-1 31are taken from 10080-UR(B)-507.

Tailiie, 19 , Table.32 Table 33

21W ý li , 12.i9,p~ 202071____
0.00833 6.06E-01 5.34E-01 7.22E-01 7.55E-01

0.083 6.02E-01 5.30E-01 7.17E-01 7.50E-01

0.1 6.01E-01 5.29E-01 7.16E-01 7.49E-01

0.50833 5.79E-01 5.10E-01 6.90E-01 7.21E-01

1 5.49E-01 4.83E-01 6.54E-01 6.84E-01

1.80833 5.05E-01 4.45E-Oi 6.02E-01 6.29E-01

2 4.96E-01 4.37E-01 5.91E-01 6.18E-01

8 3.52E-01 3.10E-01 4.20E-01 4.39E-01

24 2.52E-01 2.22E-01 3.01E-01 3.15E-01

96 1.50E-01 1.32E-01 1.79E-01 1.87E-01

Note: Calculated values are below the low range (1 R/hr) of the containment high
range monitors.
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

4 ASSUMPTIONS

4.1 The NUREG-1465 Table 3.13 gap release fraction of 0.05 (5%) for halogens was
selected over the 3% value in the note to table 3.13 which assumes long-term
core cooling is maintained. This assumption results in a slightly lower calculated
clad failure value and is conservative with regard to the containment monitor
reading used for the fission product barrier threshold.

4.2 A pressurizer liquid volume of 708 13 from 10080-UR(B)-484 was included in the
total coolant volume used to determine the % clad failure equivalent to 300
pCi/gm DEl-1 31. At 60% pressurizer level for normal operation volume is
calculated to be approximately 842 ft3. At 1404 kW pressurizer heater capacity,
all heater banks are capable of supporting a normal operations spray flow rate of
around 85 gpm, thereby replacing the liquid volume once each 75 minutes. Unit 2
currently has 974 kW heater output (plus 430 kW proportional heater in auto),
which results in a recirculation time of -100 to 120 minutes. Unit 1 would be
longer at around 200 minutes. Both of these time periods fall within the period
used to develop the fission product barrier containment radiation monitor reading
graphs.

4.3 The 20% clad failure CRM values developed in this document are based on the
lower monitor reading of each unit for ease of use. Inherent assumption
limitations and operational variability of the input parameters (i.e. maximum
source term) make the use of the lower monitor value reasonable and slightly
conservative.

* Ul 219B readings are 88% of the U1 219A readings.

• U2 206 readings are 96% of the U2 207 readings.

4.4 The CRM values for the 0 to 1 hour period are set at the 1 hour value for ease of
use. Calculated values show fluctuation up and down over several decades of
range hindering the prompt determination of barrier status. Establishing a single
value for the 0 to 1 hour period is reasonable and conservative.

4.5 TS basis B 3.4.16 analyses are for two cases of RCS activity. The RC2 threshold
Values are based on the higher RCS TS activity of 21 pCi/gm DEl-1 31 to provide
an on scale CRM reading.

ERS-SMM-1 1-002 Page 8 of 15 Rev 0



BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

5 CALCULATIONS

5.1 Fuel Clad Damage Estimate Based on 300 pCi/gm DEl-1 31

See Attachment 1 for the iterative results to the below calculation steps used to
determine the fuel clad source term activity and the % clad damage.

5.1.1 Reactor Coolant System (RCS) Mass (mRCS)

mRCS (gm) = RCS (ft3) x Density lbm/ft3 x 453.6 gm/lbm

5.1.2 100% Core Activity Equivalent Halogen Coolant Concentrations

10080-UR(B)-483 Table 1 provides a total core activity, in Curies, for each
iodine isotope. Those values are converted to an equivalent coolant
concentration representing 100% core activity, in pCi/gm, as follows:

Coolant ActiVitYcoreI4 (pCi/gm) = Core Activity, (Ci) x I E+06 (uCi/Ci)

mRCS (gm)

5.1.3 100% Fuel Clad Activity Equivalent Halogen Coolant Concentrations

The 100% core coolant activity is reduced by the release fraction (RF) to
represent 100% fuel clad coolant activity by multiplying as follows:

Coolant Activityclad-I (pCi/gm) = Coolant Activitycore4 (pCi/gm) x RF

5.1.4 100% Fuel Clad Activity Equivalent Coolant DE1-131 Concentrations

The total DEI coolant activity associated with 100% fuel clad is calculated
from the DEI isotopic conversion factors (ICFs) as follows:

TotalDEI (pCi/gm) = Y, Coolant ActivitYad-I (pCi/gm) x DEI ICFj

5.1.5 % Clad Damage for 300 pCil/m DEl-131

% Clad Damage = TargetDEI (pCi/g) / TotalDEI (pCi/g)
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

5.2 Containment Radiation Monitor (CRM) Readings for 20% Clad Damage

See Attachment 2 for the results of curve fit used to determine the CRM readings
for 20% clad damage from 1 to 48 hours post event. See Attachment 3 for the
CRM graphs.

5.2.1 The Weibull Model (curve fit) was applied to the 10080-UR(B)-507 CRM
data points (0.50833 hours to 96 hours - highest monitor reading to
lowest) to develop the coefficients for the below equation.

5.3

5.4

y a- becx da 16411.5

bý 16165.0
Whee:c. 0.97050(•

y: CRM reading in R/hr l:, -0.81144

x: post LOCA time in hours

Note: The number of iterations used in the Weibull ModE
coefficients for were established such that the fit c
tolerance of IE-6. No weighting was used.

Containment Radiation Monitor (CRM) Readings for 1% Clad D

See Attachment 2 for the ratio results to the below calculation si
determine the CRM readings for 1% clad damage from 1 to 48
See Attachment 3 for the CRM graphs.

5.3.1 The FC2 Loss CRM readings were developed by ratio of
Loss CRM readings as follows:

1%
CRMloo% (R/Hr) = CRMIY2 o% (R/Hr) x 2"0/

Containment Radiation Monitor (CRM) Readings for TS Activity

5.4.1 The RC2 Loss CRM readings were developed by ratio of
and 21 pCi/gm DEI-131 CRM readings as follows:

CRM21 pCilgm DEI-131 (R/Hr) = CRMo.3s pC11gm DEI-131 (R/Hr))

21
Unit 1: 7.9 RJHr= 0.132 R/Hrx 0.35

21
Unit2: 11 R/Hr= 0.179 R/Hrx 03

0.35

88 21812.369

03 21434.901

35 1.0028122

184 -0.82788232

B W >U206

Il to develop the
onverged to a

amaqe

teps used to
hours post event.

the CT2 Potential

'the lower 0.35

21
0.35
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BVPS EAL Technical Bases Calculations - FC2(L), FC7(L), RC2(L) and CT2(PL)

6 CONCLUSIONS

6.1 300 pCi/gm DEl-1 31 is equivalent to 1% fuel clad (gap) damage.

6.2 See Attachment 3 for the CRM graphs representative of 20% fuel clad damage.

6.3 See Attachment 3 for the CRM graphs representative of 1% fuel clad damage.

6.4 Unit 1 RC2 Loss for TS RCS activity of 21 pCi/gm DEl-1 31 is 7.9 R/Hr.

Unit 2 RC2 Loss for TS RCS activity of 21 pCi/gm DEl-1 31 is 11 R/Hr.

7 REFERENCES

7.1 NEI 99-01 R5, Methodology for Development of Emergency Action Levels

7.2 NUREG-1465, Accident Source Terms for Light-Water Nuclear Power Plants,
February 1995

7.3 10080-UR(B)-483 Table 1, BVPS Uprate Core Inventory - Noble Gases,
Halogens, and Other Isotopes with Half-Life Greater than 1 Minute and Activity
Greater than 0.01% of the Total Activity (2918 MWth)

7.4 10080-UR(B)-484 Rev 0 and Addendum 1, Primary and Secondary Coolant
Design/Technical Specification Activity Concentrations including Pre-Accident
Iodine Spike Concentrations and Equilibrium Iodine Appearance Rates.

7.5 10080-UR(B)-507 Rev 0, Containment High Range Area Radiation Monitor
Readings due to LOCAs with Various Source Terms - Addresses Alternative
Source Term and Power Uprate

7.6 TS Basis B 3.4.16, RCS Specific Activity
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Attachment I 300 pCilgm DEl-131 Equivalent Clad Damage

S.

0

7
c)

E
0)

L)

*0

M ocn
- -i

F U

0
0~

~6 (U

U ~

~
0*~

- U1

Pl1ýIi 7.78E+07 4.17E+05 2.09E+04j 1.OOE+00 2.09E+04
113111E0 6.12E+05 3.06E+041 5.88E-03 1.80E+02
I -*31 160E+08 8.58E+05 4.29E+04 j1.67E-01 7.17E+03

-1143 177E+08 9.50E+05 4.75E+04 1.OOE-03 4.75E+01
-I, U 1.52E+08 8.15E+05 4.08E+04J 2.94E-0 1.20Ei-03

*'~Il 6.81E+081 3.65E+061 1.83E+051 JFZYTMEý-ý:

RCS Volume (ft3): L87E7ý%j
Pressurizer Volume (ft3):8

Total Coolant Volume (ft3): _
Average Coolant Density (Ibm/ft3): 455AQj

Mass Conversion Factor (gllbm): •
Total Coolant Mass (gm): EB

Activity Conversion Factor (uCi/Ci): +

Release Fraction (RF):[ •

Target DEI: J

% Clad Damage:
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Attachment 2 CT2 and FC2 CRM Reading Tables

CRM Readings (R/Hr)
20% Clad Damage Coefficients

.U. uziiwiB 7. MuY2 206g
a 16411.588 21812.369
b 16165.003 21434.901
C 0.97050635 1.0028122
d -0.81144184 -0.82788232

Base Damage (%)I .0I
Target Damage (%)1 1.0% I

2fl/. Clad la maae 10A Clad Damaae

Hrs UI 21f9B U2 206 UI 219B U2 206.
0 1.OE+04 1.4E+04 5.2E+02 7.IE+02
1 1.OE+04 1.4E+04 5.2E+02 7.IE+02
2 7.1E+03 9.6E+03 3.6E+02 4.9E+02
3 5.6E+03 7,5E+03 2.8E+02 3.8E+02
4 4.6E+03 6.2E+03 2.4E+02 3.2E+02
5 4.OE+03 5.4E+03 2.OE+02 2.7E+02
6 3.5E+03 4.7E+03 1.8E+02 2.4E+02
7 3.2E+03 4.3E+03 1.6E+02, 2.2E+02
8 2.9E+03 3.9E+03 1.5E+02 2.OE+02
9 2.7E+03 3.6E+03 1.4E+02 1.8E+02
10 2.5E+03 3.3E+03 1.3E+02 1.7E+02
11 2.3E+03 3.1E+03 1.2E+02 1.6E+02
12 2.2E+03 3.OE+03 1.1E+02 1.5E+02
13 2.1E+03 2.8E+03 1.1E+02 1.4E+02
14 2.OE+03 2.7E+03 1.OE+02 1.4E+02
15 1.9E+03 2.5E+03 9.7E+01 1.3E+02
16 1.8E+03 2.4E+03 9.3E+01 1.2E+02
17 1.7E+03 2.3E+03 8.9E+01 1.2E+02
18 1.7E+03 2.3E+03 8.6E+01 1.1E+02
19 1.6E+03 2.2E+03 8.3E+01 1.1E+02
20 1.6E+03 2.1E+03 8.OE+01 1.1E+02
21 1.5E+03 2.OE+03 7.7E+01 1.OE+02
22 1.5E+03 2.OE+03 7.5E+01 1.OE+02
23 1.4E+03 1.9E+03 7.3E+01 9.8E+01
24 1.4E+03 1.9E+03 7.1E+01 9.5E+01
25 1.4E+03 1.8E+03 6.9E+01 9.3E+01
26 1.3E+03 1.8E+03 6.7E+01 9.1E+01
27 1.3E+03 1.7E+03 6.6E+01 8.8E+01
28 1.3E+03 1.7E+03 6.4E+01 8.6E+01
29 1.2E+03 1.7E+03 6.3E+01 8.5E+01
30 1.2E+03 1.6E+03 6.2E+01 8.3E+01
31 1.2E+03 1.6E+03 6.OE+01 8.1E+01
32 1.2E+03 1.6E+03 5.9E+01 8.OE+01
33 1.1E+03 1.5E+03 5.8E+01 7.8E+01
34 1.1E+03 1.5E+03 5.7E+01 7.7E+01
35 1.1E+03 1.5E+03 5.6E+01 7.5E+01
36 1.1E+03 1.5E+03 5.5E+01 7.4E+01
37 1.1E+03 1.4E+03 5.4E+01 7.3E+01
38 1.OE+03 1.4E+03 5.3E+01 7.2E+01
39 1.OE+03 1.4E+03 5.2E+01 7.1E+01
40 1.OE+03 1.4E+03 5.2E+01 7.OE+01
41 1.OE+03 1.3E+03 5.1EE+01 6.9E+01
42 9.8E+02 1.3E+03 5.OE+01 6.8E+01
43 9.7E+02 1.3E+03 4.9E+01 6.7E+01
44 9.6E+02 1.3E+03 4.9E+01 6.6E+01
45 9.5E+02 1.3E+03 4.8E+01 6.5E+01
46 9.3E+02 1.3E+03 4.8E+01 6.4E+01
47 9.2E+02 1.2E+03 4.7E+01 6.3E+01
48 9.1E+02 1.2E+03 4.6E+01 6.3E+01
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Attachment 3 CT2 and FC2 CRM Reading Graphs
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Attachment 3 CT2 and FC2 CRM Reading Graphs

U2 CT2 Potential Loss (CRM Reading for 20% Clad Damage)
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2. ERS-MPD-93-007, "BVPS - U1 Gaseous Radioactivity Monitor Emergency
Action Levels," Revision 6
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Beaver Valley Power Station
Health Physics Technical Position/Evaluation/Calculation REVISION: 6
Subject No.: Page-
BVPS-Ul Gaseous Radioactivity Monitor
Emergency Action Levels ERS-MPD-93-007 2

DISCUSSION

NOTE: This technical document provides radiation monitor indications that correspond to doses
associated with emergency classifications. The calculated indications may or may not be associated
with Emergency Plan Emergency Action Levels (EALs). Any reference to the EALs herein means that
the monitor indication corresponds to the dose level criterion for the EAL. With the proposed
implementation of the NEI 99-01 EALs, some monitors previously used to provide EAL indicators may
no longer be directly used for this purpose. However, this technical evaluation, beginning with
Revision 6, will continue to include all radiation monitors that were included in recent previous
revisions, as the evaluation will continue to be the basis for alarm set points. Any use of the monitor
indications calculated herein will be subject to the selection, review and approval processes
associated with the program/application for which they are used.

This technical evaluation uses accident source terms, radiation monitor nuclide detection efficiencies
and nuclide dose conversion factors (TEDE and child thyroid) to calculate radiation monitor readings
that correspond to offsite doses of 50, 100 and 1000 mrem TEDE and 250, 500 and 5000 mrem child
thyroid. These are used as indicators of the Site Area Emergency (SAE) and General Emergency
(GE) classifications. The values shown in the results section are based on the most limiting of all
accident type source term and the ODCM' annual average atmospheric dispersion factor (X/Q).
These monitor indicator values are used in Emergency Plan Emergency Action Levels (EALs).
Additionally, indicators for the Unusual Event and Alert classifications are derived. These are simply
multiples of the ODCM limit, i.e., 2xODCM limit for the Unusual Event (UE) and 200xODCM limit for
the Alert. The calculated radiation monitor readings may be used for Emergency Action Level (EAL)
determination following an accident with consequent release of radioactivity, and when the results of
more rigorous assessments are not available.

This Technical Evaluation is limited to the Unit 1 gaseous radiation monitors. EAL values for the main
steam release pathway and radiation monitors are calculated in ERS-SFL-86-0053 .

Revision History:
This revision, Revision 6, was done to update the TEDE dose conversion factors for iodine by
including the dose contribution from 4-day ground contamination. The 4-day ground contamination
dose is included when performing dose projections and including it here is consistent with that
application. In addition, evaluations from previous revisions (addenda) are removed and any prior
changes are incorporated in the main body of this technical evaluation. Also, the original main body
was edited and retyped in Microsoft WORD. Removed Fuel Building exhaust monitor as there is not
EAL value used for this process monitor. Updated Process Vent monitors ODCM limit & associated
Unusual Event and Alert EAL.

Revision 5 used an updated source terms for the Unit I SGTR, GAP LOCA, DBA LOCA and RCS
LOCA derived in ERS-MPD-01-002 Revision 4. These changed due to changes in the UFSAR design
basis radiological analysis prompted by changes in the recirculation spray system and the Unit 1
steam generator atmospheric dump valve capacity. See the associated SWEC calculation packages
for the LOCA and SGTR for change details.

Revision 4 replaced Addendum 1 in it's entirety. The remainder of this package was left intact, and
this describes the methodology used for the new Addendum 1. This Addendum only updated the
Emergency Action Level (EAL) values that are based on the UFSAR- design basis accident
radiological analyses, i.e., those for the Site Area Emergency and General Emergency classifications.
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As such, the listed Unusual Event and Alert EAL values (based on ODCM source terms which remain
unchanged) provided in the main body of the package remained valid.

Revision 3 used revised source terms associated with the extended power up-rate and the
atmospheric containment conversion.

Revision 2 used revised source terms associated with the extended power up-rate and the
atmospheric containment conversion. This revision was not implemented.

Revision 1 used revised source terms,

METHODOLOGY

The bases for the EAL values for the four emergency classifications are:

UE ODCM limit multiplied by two (x2) for greater than 60 minutes

Alert ODCM limit multiplied by two-hundred (x200) for effluent monitors for greater than 15 minutes

SAE Effluent pathway radiation monitor indication that corresponds to 100 mrem TEDE or 500
mrem child thyroid at the site boundary. The lower of the two values is used

GE Effluent pathway radiation monitor indication that corresponds to 1000 mrem TEDE or 5000
mrem child thyroid at the site boundary. The lower of the two values is used

For the SAE and GE evaluations a release duration is necessary to calculate an integrated dose.
Consistent with previous revisions and the NUMARC EAL document 4, a release duration of one hour
is used, Also, the ODCM annual average atmospheric dispersion factors (X/Q) are used. All of the
UFSAR accidents that have a radiological consequence analysis, and several variants of the Loss of
Coolant Accident (LOCA) are considered, each having a unique source term. The radiation monitor
EAL for each radiation monitor is the lowest monitor indication calculated among all accident types.
When input data more specific to accident and actual meteorological conditions are used, the results
are expected to differ to some degree. Efforts to obtain effluent or environmental samples followed-up
with isotopic analysis should be made to produce a more accurate assessment of offsite dose
following any release of radioactivity that may warrant a protective action recommendation.

The original evaluation methodology (used in XRADMON) is:

The fraction of each isotope in the accident source term is calculated

Si = A, 1 1 A, 11

Since the activity for each isotope is converted to a unitless fraction, the input activity can be
expressed in any normal activity units. Note that the input activity is used strictly to determine the
activity ratios - the absolute value or units of the input activity has no meaning in subsequent
evaluations.
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The dose rate, DRt (mrem/h), at a point downwind from a radiological release is equal to:

DRt = Qt * (X/Q) * (DCFt) * (1.1408E-4 yrlh) [2]

where: Qt-= release rate (uCi/s)
X/Q = dispersion (s/mr)

DCFt = dose conversion factor (mrem-m 3/uCi-yr)

1.1408E .4 is a unit conversion factor:= ( lyear *I-day
(365.25 day 24 hr)

Re-arranging equation [2] to solve for the release rate yields:

Qt = DRt / ((XIQ) * (DCFt) * (1.1408E-4) [3]

The dose rate conversion factor for a mixture of nuclides in the sum of the normalized DCF1 for each
nuclide, i:

DCFt = YI S, * DCF1 [4]

Substituting equation [41 into equation [3] gives:

Qt = DRt I ((1.1408E-4) * (X/Q) * Y Si * DCF;) [5]

Equation [5] is valid for either TEDE or child thyroid dose, provided the appropriate DCFs are used. In
order for the thyroid dose-related monitor reading to be valid, all nuclides must be included in
determining Si. While only radioiodines contribute significantly to thyroid dose, the noble gas nuclides
nevertheless contribute to the monitor reading.

Once the release necessary to obtain the desired total dose rate is determined, it can be ratioed by Si
to obtain Q, the activity of nuclide i as follows:

Q, =: *S,

To obtain the release concentration, divide by the release flow:

Ci = (2.12E-3 * Q1) i flow

To obtain the monitor count rate for a single nuclide:

CR, = E, * C,

Where E1 is the efficiency (cpm/uCi/cc) of the monitor for nuclide i. The count rate for the release as a
whole is then:

CRt = YSI* CRI

The following is a description of the math performed by the EXCEL spreadsheets used in this
Technical Evaluation. This has been verified to produce results consistent with the previously used
XRADMON application and the math described above.
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An EXCEL spreadsheet was made for each accident type and radiation monitor combination that is
appropriate for the accident type. Each spreadsheet consists of 15 columns with a row for each
radionuclide. At the bottom of each spreadsheet, there is a section used to convert cpm to TEDE and
child thyroid. Additionally, each spreadsheet has cells used for inputting release flow rate (cfm) and
the atmospheric dispersion factor (XIQ) (s/m3). Details of all spreadsheet math is provided below:

Column I - List of the individual isotopes that comprise the accident source term. Each isotope
occupies a row.

Column 2 - Total release quantity (Ci) for each isotope specific to the accident type. These values
are taken from ERS-MPD-01 -002.

Column 3 - Activity ratio for each nuclide. This is a unitless fraction of the total for each nuclide
calculated by:

coll 1 Ycoll
fraction = Ci I Ci

where Ai is the activity of each individual nuclide,

Column 4 - List of the TEDE dose conversion factors (DCFs) for each radionuclide (mrem-m3/uCi-yr).

Column 5- Effective DCF

col 3 * col 4
rnrem-m 3/uCi-yr = mrem-m 31uCi-yr * unitless

Column 6 - Release rate (uCi/s) that, for each nuclide in the specific accident mix, will result in a
TEDE rate of I mrem per hour of exposure to the total mix. First, math equivalent of equation [5],
above is performed in the top section of the spreadsheet and is labeled as (Expression 5). Then, for
each nuclide, this is multiplied by the unitless activity fraction in column 3.

col 3 unit rate / (time conversion * X/)Q * Y col 5)
uCils = unitless fraction * (1 rnrern/h I ((1 yr 1 8760 hr) * (s/m3) * (mrem-m3 I uCi/yr)))

One mrem per hour is selected so that the calculated release rate need only be multiplied by the
desired total mrem to calculate the release rate that will cause the total mrem over one hour. The
ODCM X/Q associated with the release point for the radiation monitor is entered in a cell on each
spreadsheet.

Column 7 - Release concentration (uCi/cc) that, for each nuclide in the specific accident mix, will
result in a TEDE rate of I mrem per hour of exposure to the total mix.

col 6 / flow rate
uCilcc = uCi/s I ccls

The release pathway flow rate (cfm) for the radiation monitor is entered in a cell on each spreadsheet
and converted to cc/s.

Column 8 - List of the monitor specific detection efficiencies (cpm/uCi/cc) for each isotope. These
values are taken from ERS-SFL-85-0315 .
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Column 9 - The radiation monitor count rate (cpm) that, if sustained for I hour, will cause 1 mrem
TEDE to an individual located at the site boundary.

col 7 col 8
cpm = uCi/cc I cpmluCilcc

At the bottom of each spreadsheet the calculated cpm for 1 mrem is multiplied by the desired dose
(50, 100 and 1000 mrem for TEDE). Again, this applies at the site boundary for a 1 hour exposure
duration.

)Indicators for child thyroid doses of 250, 500 and 5000 mrem are calculated in the manner described
above in columns 10 through 15. The only difference is that TEDE DCFs are replaced with child
thyroid DCFs.
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INPUT DATA I ASSUMPTIONS

1. Release Source Terms [5]
Iodine reduction is applied as was done in previous revisions for the release via
gaseous pathways. This is already applied in ERS-MPD-01-002 for all accidents
except the SGTR, MSLB and LRAILACP. For these accidents (that are not normally
associated with a filtered pathway as modeled in the design basis analyses), an iodine
reduction factor of 0.01 is applied herein to ERS-MPD-01-002 source terms for use in
this evaluation when the monitor is for a pathway expected to be filtered. This
reduction factor is also applied for unfiltered pathways, taking credit for other iodine
removal mechanisms (plate-out, scavenging by humidity, agglomeration and retention
in leakage fluids), again consistent with previous revisions. Iodine reduction is not
applicable for the gaseous waste system failure as this release contains no iodine.
Again, iodine reduction as described above is consistent with the intent of the previous
revisions and the evaluations performed for Unit 2. This is appropriate as these
source terms are intended only for use in EPP applications. As such, they are
modified to more closely reflect actual plant conditions.
The release source terms used are shown in the spreadsheet evaluation printouts
included with this evaluation.

2. Unit 1 release point data [2,6,7,8]
r I .~.... T ~ S...... 1 ,~rf A~r

MaIXIImIUmI radnge r-UlWay PlUW U~VJl JI.,

Release Point Radiation monitor (cpm) rate (cfm) (S/m 3)

RM-VS-101B 1.OE+06

Ventilation Vent RM-VS-109 Ch 5, 7, 9 1.2E+06 62000 1.03E-04

RM-VS-111 HR. LR 1.2E+06

RM-VS-107B 1.0E+06
Supplem entary Collection ..............................................
and Release System RM-VS-110 Ch 5, 7, 9 1.2E+06 49300 9.24E-05
(SLCRS) - - ------------------ --

RM-VS-112 HR. LR 1.2E+06

RM-GW-108B 1.0E+06
....................... ...... ....... ......

Process Vent RM-GW-109 Ch 5, 7, 9 1.2E+06 1450 2.31E-06

RM-GW-110 HR. LR 1.2E-06

3. Radiation monitor nuclide detection efficiencies

Detection efficiencies for each monitor and for each nuclide are taken from ERS-SFL-
85-031 and are listed on each spreadsheet.

4. Dose conversion factors
The TEDE conversion factors (DCFs) are taken from ERS-MPD-91-046' 0 (units of
mrem-m3/uCi-yr). In this emergency dose projection application, 4-day dose from
ground deposition is included. These DCFs are equivalent to those in EPA Report
40011 and are expressed with three significant digits.

[91

[10]
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The child thyroid conversion factors (DCFs) are taken from ERS-MPD-91-046 (units of
mrem-m3/uCi-yr). These were developed from child thyroid DCFs provided in USNRC
Regulatory Guide 1.10912 Table E-9.

All DCFs listed on each spreadsheet.

5. Accident Types
Gap LOCA Loss of Coolant Accident with release of a fraction of fuel rod gap activity
DBA LOCA Design Basis Loss of Coolant Accident
RCS LOCA Loss of Coolant Accident with release of T.S. limit concentration RCS acti
TID LOCA TID 14844 source term release assumptions (failed ESFs)
SB LOCA Small break LOCA outside of containment
FHA Fuel Handling Accident
RCCA Rod Control Cluster ejection Accident
LACP/LRA Loss of Non-emergency AC Power/Locked (reactor coolant pump) Rotor
MSLB Main Steam Line Break
SGTR Steam Generator Tube Rupture
GWS Fail Gaseous Waste System Failure

6. Accident Types and Applicable Release Pathways

This technical evaluation provides conversions for all accident source terms for each
radiation monitor. Because not all accident types necessarily have a release pathway
applicable to each monitor, the following tables are provided to identify the most likely
combinations.

Monitors RM-VS-1 01 B; RM-VS-109 Ch. 5, 7, 9; RM-VS-111 HR, LR, Ventilation Vent

[21

vity

kccident

DBA LOCA, GAP LOCA, RCS
LOCA, TID LOCA, RCCA

SB LOCA

Leakage via penetrations and/or in SI piping
and equipment

Piping in PAB

SGTR, LACP/LRA, GWS, MSLB No reasonable path to this release point

FHA Fuel handling accident in containment

Monitors RM-VS-107B; RM-VS-110 Ch. 5,
DBA LOCA, GAP LOCA, RCS
LOCA, TID LOCA, RCCA

FHA

SB LOCA

GWS

SGTR, MSLB, LACP/LRA

7, 9; RM-VS-1 12 HR, LR, SLCRS

Leakage from penetrations and/or In SI piping
and equipment

Fuel handling accident in containment/FB

Piping in safeguards

Collection from tank vault area

No reasonable path to this release point
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Monitors RM-GW-1 08B; RM-GW-1 09 Ch.

DBA LOCA, GAP LOCA, RCS
LOCA, TID LOCA, RCCA, SB
LOCA, FHA

SGTR

GWS

SGTR, LACP/LRA

5, 7, 9; RM-GW-1 10 HR, LR, Process Vent

No reasonable path to this release point

Air ejector if containment diversion fails

Valve failures or tank misalignment

No likely pathway

7. Application of Monitor Background

Because background indication may vary, it is not considered in this technical evaluation.
The EAL values calculated herein are net values, and are in addition to normal monitor
background indication.
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RESULTS

Attachment I details the UE and Alert EAL evaluations. Attachment 2 and Attachment 3 provide a
summary and details of the SAE and GE EAL evaluations. No value is shown where the calculated
value exceeds the monitor range. The summary of all results is:

Release Point Radiation monitor UE Alert SAE GE

RM-VS-101 B 6.OOE+3 cpm 6.OOE+5 cpm (1) (1)

RM-VS-109 Ch 5 2.94E+3 cpm 2.94E+5 cpm (1) (1)

RM-VS-109 Ch 7 (2) (2) 6.42E+1 cpm 6.42E÷2 cpmVentilation Vent ,-
RM-VS-109 Ch 9 (2) (2) (1) 1.08E÷1 cpm

RM-VS-111 HR (2) (2) (1) (1)

RM-VS-111 LR (2) (2) 6.76E+3 cpm 6.76E+4 cpm

RM-VS-107B 1.28E+4 cpm (1) (1) (1)

RM-VS-110 Ch 5 6.76E43 cpm 6.76E+5 (1) (1)

Supplementary Collection RM-VS-1 10 Ch 7 (2) (2) 7.66E+1 cpm 7.66E+2 cpm
and Release System
(SLCRS) RM-VS-110 Ch 9 (2) (2) (1) 1.86E+1 cpm

RM-VS-112 HR (2) (2) (1) 1.25E+1 cpm

RM-VS-112 LR (2) (2) 1.09E+4 cpm 1.09E+5 cpm

RM-GW-108B (1) (1) (t) (1)

RM-GW-109 Ch 5 (1) (1) (3) (3)

RM-GW-109 Ch 7 *4.18E+3 cpm *4.18E+5 cpm 8.08E+5 cpm (1)Process Vent . ..
RM-GW-109 Ch 9 (2) (2) 1.72E+4 cpm 1.72E+5 cpm

RM-GW-110 HR (2) (2) 1.49E+4 cpm 1.49E+5 cpm

RM-GW-1 10 LR (2) (2) (1) (1)
(1) Monitor range high or low exceeded
(2) No ODCM limit listed for this monitor/channel.
(3) Not calculated. Based on other channels, range will be exceeded.
*No ODCM limit listed for this monitor/channel - listed value was calculated using ODCM methodology.
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UE and Alert EAL Evaluations:

Release Point Radiation monitor ODCM Limit"1' 2 x ODCM Limit 200 x ODCM Limit

RM-VS- 101B 3.OOE+3 cpm 6.OOE+3 cpm 6.OOE+5 cpm
Ventilation Vent ...........................................................................................

RM-VS-109 Ch 5 1.47E+3 cpm 2.94E+3 cpm 2.94E+5 cpm

Supplementary RM-VS-107B 6.44E+3 cpm 1.28E+4 cpm **1.28E+6 cpm
Collection and Release ---------------- ----------------------.--------------------------------------------
System (SLCRS) RM-VS-1 10 Ch 5 3.38E+3 cpm 6.76E÷3 cpm 6.76E+5 cpm

RM-GW-108B -3.49E+7 cpm **6.98E+7 cpm J 6.98E+9 cpm

Process Vent RM-GW-109 Ch 5 **2.61E÷+7 cpm **5.22E+7 cpm **5,22E+9 cpm

12 1RM-GW-109 Ch 7 2.09E+3 cpm 4.18E+3 cpm 4.18E+5 cpm

"'From 112-ODC-2.02 and ERS-HHM-87-0141 u
O2 3Calculated using ODCM methodology (ERS-HHM-87-014).
**Exceeds monitor range.

Note that some of the values above exceed the monitor range. These are not useful as an EAL
indicator. Because this is the case for the ODCM Process Vent monitor channels, an ODCM type
evaluation is performed to determine an ODCM equivalent value for the higher range RM-GW-109
Channel 7. This is based on a continuous release consistent with the other monitor ODCM limit
values that are used in this technical evaluation. The evaluation performed is provided on the
following page.



SPING GW-1 09 Channel 7

Isotope Air Ejector Ul RBC Vac U2 RBC Vac

Ar-41

Kr-83m

Kr-85m

Kr-85

Kr-87

Kt-88

Kr-89

Kr-g0

Xe-131m

Xe-133m

Xe-133

Xe-135m

Xe-135

Xe-137

Xe-138

TOTAL

O0.E+00

2.7E-01

1.2E+00

1.6E+00

8.2E-01

2.4E+00

7.7E-02

O.0E+O0

8.0E-02

5.6E-01

2.3E+01

ZOE-Of

2.8E+00

1.3E-01

6.6E.01

0.0E+00

5.2E-03

5.5E-02

1_0*E01

1.1E-02

7.0E-02

4.3E405

O.OE+00

1.8E-01

3.1E-01

2.7E+01

6.2E-04

2.7E-01

8,8E-05

1.7E-03

O.0E+00 0.0

3.7E-04 5.

3.9E-03. 2.4

7.2E-01 1.3

7.8--04 1.4

5.06E03 4.8

3.1E-08 1.

O.OE+00 0.0

1.3E-02 3.

2.2E-02 1.'

1.9E+O0 7.'

4.4E-05 4.

1.9E-02 5.1

6.36-06 2.

1.2E-04 I.:
1.1

Ai Si Vi VN * SI U Bi ai Ci

AJ/ Sum Al V12-OOC-2.02 1/2-ODC-2.02 (Li(X/0)4t18 i 03 (2.126-3tiYA Su Thl 2.2-12 1"hi 2.2-11 iX/+.I)S"Qt(12-")

(CiY) mrernyrluCils mremn/yruCi/s mrem/yr/ uCi/M
9 

mrad/yrluCi/a mrem/yr/uCi/s uCi/s uCi/cc

06E+00 0.00E+00 2.68E-03 0.00E+00 2.69E+02 4.02E-03 O.00E+00 0.00E+00 0.00*+00

46E-01 5.04E-03 4.58E-08 2.31E-10 0.00E+00 3.96E-05 2.20E-07 5.54E+03 8.101-03

46E+00 2.27E-02 4.70E-04 1.07E-05 1.46E+03 4.06E-04 8.68E-05 2.50E+04 3.65F-02

39E+01 1.29E-01 5.54E-06 7.13E-07 1.34E+03 EL40E-06 3.99E-04 1.41E+05 2.07E-01

65E+00 1.53E-02 1.45E-03 2.21E-05 9.73E+03 2.19E-03 3.80E-04 1.68E+04 2.45E-02

88E+00 4.51E-02 4.09E-03 1.84E-04 2.37E+03 6.16E-03 5,52E-04 4.95E+04 7.24E-02

54E-01 1.42E-03 1.25E-03 1.78E-06 1.01E+04 1.88E-03 3.62E-05 1.56E+03 2.29E-03

06E+00 0.OOE+00 0.00E+00 0.00E+00 7.29E+03 O0.0E600 0.00E+00 0.00E+00 0.006+00

53E-01 3.26E-03 1.67E-04 5.45E-07 4.76E+02 3.09E-04 4.70E-06 3.59E+03 5.24E-03

45E+00 1.34E-02 1.32E-04 1.77E-06 9.94E+02 2.61E-04 3.47E-05 1.47E+04 2.16E-02

49E+01 6.92E-01 1.54E-04 1,07E-04 3.06E+02 2.76E-04 7.00E-04 7.61E+05 1.11E+00

01E-01 3.70E-03 6.21E-04 2.30E-06 7.11E+02 9.50E-04 9.95E-08 4.07E+03 5.95E-03

89E+00 5.44E-02 6.96E-04 3.79E-05 1.886E+03 1.05E-03 2.97E-04 5.98E+04 8.75E-02

60E-01 2.40E-03 9.66E-05 2.32E-07 1,22E+04 1.46E-04 6.81E-05 2.64E+03 3.886E-03

32E+00 1.22E-02 2.22E-03 2.71E-05 4.13E+03 3.34E-03 1.61E.04 1.34E+04 1.96E-02

08E+02 1.00E00 3.96E-04 2.73E-03 1.61E+00

/F

cpn

2.07

1.2

2.1

6.3

1.5

1.4

1.6

3.3

3.0

3.4.

1.9

1.5

8.9

0

Ei CR a)
C! * Ei

/ uCVcic cpm

0.00E+O0 -4
7E+01 1.68E-01 0

5E+03 4.59E+01 0

9E+01 4.E+3600

2E+03 1.55E+02

6E+04 1.13E+03

6E+04 3.34E+01 3
0.0060E+O0

OE02 8.406-01 0
0)16.02 7.136*00 "

1E+02 3.35E+02 C

3E+03 2.04E+01

8E+03 1.73E+02
•I + ta i±.rr. +13

7E+03 1.76E+02

2.09F+03

CM

G)

>0

'to

(0)

(0--o

M z

'CI

CD

CD

CD
.tý

(D

ODCM X/Q

FLOW RATE

We at (500/Sum (VIrSi)

SKIN 0t (3000/Sum (U(X/Q)+1.Bi)Si)

2.31E-08

1.45E+03

1.26E+06

1.10E+06

Refer to ERS-HHM-87-014 for methodology details

Ei (detection efficiency) from ERS-SFL-85-031

C,,
0
z

-- U-
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Evaluation Summary - Release Point 1, Ventilation Vent:
SAE Criteria GE Criteria

100 TEDE 500 Ch Thy 1000 TEDE 5000 Ch Thy
SPING VS-109 Channel 5 5,55E+06 1.22E+06 5.55E+07 1.22E+07 GAP LOCA

6.34E+06 1.80E+06 6.34E+07 1.10E+07 DRA LOCA
4.23E+07 1,17E+07 4.23E-08 1.17E+08 RCS LOCA
1.57E+06 1.56E+06 1.57E+07 1.56E+07 TID LOCA
4.60E+06 2.31E+06 4.60E+07 2.31 E+07 SB LOCA
9.45E+06 2.61E+07 9.45E+07 2.61E+08 RCCA

Minimum values = 1.22E+06 1.22E+07

SPING VS-109 Channel 7

Minimum values =

SPING VS-109 Channel 9

Minimum values =

VS-111 LR SA10

Minimum values =

VS-111 HR SAG

Minimum values =

VS-101B Vicloreen

Minimum values =

SAE Criteria
1OOTEDE 500 Ch Thy
2.92E+02 6.42E+01
3.43E+02 9.71E+01
3.75E+02 1.04E+02
4.28E+02 4.26E+02
4.17E+02 2.10E+02
5.16E+02 1.42E+03

6.42E0O1

SAE Criteria
100TEDE 500 Ch Thy
4.89E+00 1.08E+00
5.74E+D0 1.63E+00
5.39E+00 1.49E+00
8.74E+00 8.69E+00
8.06E+00 4.05E+00
8.8E÷200 2.39E+01

I.OSE+OO

SAE Criteria
IO0TEDE 500 Ch1Thy
3.08E+04 6.76E+03
3.61E+04 1,02E+04
3.73E+04 1.03E+04
4.73E+04 4.71E.+04
4.54E+04 2.28E+04
5.43E+04 1.50E+05

8.76E+03

SAE Criteria
100TEDE 50D Ch Thy
3.51E+00 7.70E-01
4.11E+00 1.17E+00
3.86E+00 1.07E+00
6126E+00 6.22E+00
5,77E+00 2.90E+00

61 .20E+0 7 1.71E+01

7.70E-01

SAE Criteria
10"TEDE 500 Ch Thy
7.68E+06 1.69E+06
9.00E+06 2.55E+06
1.01E+07 2.80E+06
4.86E+06 4.83E+06
8,95E+06 4,50E+05
1.32E+07 3.64E+07

1.69E+O8

GE Criteria
10OTEDE 5000 Ch Thy
2.92E+03 6,42E+02 GAP LOCA
3.43E+03 9.71E+02 DRA LOCA
3.76E+03 1.04E+03 RCS LOCA
4.28E+03 4.26E+03 TID LOCA
4.17E+03 2.10E+03 SBLOCA
5.15E+03 1 42E+04 RCCA

6.42E+02

GE Criteria
1000 TEDE 5000 Ch Thy
4.89E+01 1.08E+01 GAP LOCA
5.74E+01 1.63E+01 DBA LOCA
5.39E+01 1.49E+01 RCS LOCA
8.74E+01 8.69E+01 TID LOCA
8.06E+01 4.05E+01 SB LOCA
8.66E+01 2.39f_+02 RCCA

1.08E÷01

GE Criteria
100DTEDE 5000 Ch Thy
3.08E+05 6.76E+04 GAP LOCA
3.61E+05 1.02E+05 DBA LOCA
3.73E+05 1.03E+05 RCS LOCA
4.73E+05 4.71E+05 TID LOCA
4.54E+05 - 2.28E+05 SB LOCA
5.43E+05 1.50E+00 RCCA

6.76E+04

GE Criteria
1000 TEDE 5000 Ch Thy
3.51 E+01 7.70E+00 GAP LOCA
4.11E+01 1.17E+01 DBA LOCA
3.86Et01 1.07E+01 RCS LOCA
6.26E+01 6.22E+01 Tid LOCA
5.77E+01 2.90E+01 SB LOCA
6.202+01 1.71E+02 RCCA

7.70E+00

GE Criteria
1000 TEDE 5000 Ch Thy
7.68E+07 1.89E+07 GAP LOCA
9.00E+07 2.55E+07 DRA LOCA
1.01E+08 2,80E+07 RCS LOCA
4.86E+07 4.83E+07 TID LOCA
8.95E+07 4.50E+07 SB LOCA
1.32E+08 3.64E+08 RCCA

1.69E+07



Beaver Valley Power Station
Health Physics Technical Position!Evaluation/Calculation REVISION: 6

Subject: No.: Page:

BVPS-UI Gaseous Radioactivity Monitor ERS-MPD-93-007 15
Emergency Action Levels Attachment 2

Evaluation Summary - Release Point 2, SLCRS:

$PING VS- 110 Channel 5

Minimum values =

SPING VS-110 Channel 7

Minimum values =

SPING VS-110 Channel 9

Minimum values =

VS-112 LR SA10

Minimum values =

SAE Criteria
100TEDE 500 Ch Thy
8,40E+06 1.52E+06
9.602+06 2.72E÷06
6.41E+07 1.77E+07
2.38E+06 2.36E+06
6.95*+06 3.50E+06
3.10E+07 7.34E+07

1.432+7 -3 .95+QV
1.85E+06

SAE Criteria
100TEDE SOO Ch Thy
3.49E+02 7,66E+01
4.09E+02 1.16E+02
4.49E+02 1.24E+02
5.11E+02 5.09E+02
4.98E802 2.50E+02
6.73E+02 1.60E+03
6.152+02 1.702+03

7.66E+01

SAE Criteria
100TEDE 500 Ch Thy
8.46E+00 1.86E+00
9.91E+00 2,81E+00
9.31E+00 2.57E+00
1.51E+01 1.50E+01
1.39E+01 7.00E+00
1.13E+01 2.68E+01

1.86E+00

SAE Crileria
IGO TEDE 500 Ch Thy
4.94E+04 1.09E+04 I

5.80E+04 1.64E+04
6.05E+04 1.67E+04
7.63E+04 7.59E+04
7.35E+04 3.69E+04
8.9BE+04 2.13E+0S

1.09E+04

GE Criteria
1000TEDE 5000 Ch Thy
8.40E+07 1.85E+07 GAP LOCA
9.60+E07 2.72E+07 DBA LOCA
6.41E+08 1.772E08 RCS LOCA
2.38E+07 2.36E+07 TID LOCA
6.95E407 3.50E-07 SB LOCA
3.10E208 7.34E+08 FHA

_1,432+8 3.95E08 RCCA

1.85E+07

GE Criteria
1ODD TEDE 5000 Ci Thy
3.49E+03 7.86E+02 GAP LOCA
4,09E÷03 1.16E+03 DBALOCA
4.49F+03 1.24E+03 RCS LOCA
5.112E+03 5.09E+03 TID LOCA
4.98E+03 2.50E+03 SB LOCA
6,73E+03 1.60E+04 F HA
6:15+03 1.70L+g04 RCCA

7.66E+02

GE Criteria
1000 TEDE 5000 Ch Thy
8.46E+01 1.86E*01 GAP LOCA
9.91E+01 Z81E+01 DBA LOCA
9.31E+01 2.57E+01 RCS LOCA
1.51E+02 1.50E+02 TO LOCA
1,39E+02 7.00*E01 SB LOCA
1.13E+02 2.68E+02 FHA

_,UOL_.qL ,. .- .- U4,,4+0,• _ , _RCCA

1.86E+01

GE Criteria
1000 TE7E SOfO Ch Thy
4.94E+05 1.09E+05 GAP LOCA
5.A0E+05 1.64E+05 DRA LOCA
6.05E+05 1.67E+05 RCSLOCA
7.63E+05 7.59E+05 TID LOCA
7.35E205 3.69E+05 58 LOCA
8.98E+06 2.132+06 F-A

_a2+q5 .412+06 RCCA
1.09E+05

GE Criteria
1000 TEDE 5000 Ch Thy
5.68E+01 1.25E+01 GAP LOCA
6.66E+01 1,89E+01 DBALOCA
6.26E+01 1.73E+01 RCS LOCA
1,01,E+02 1.01E+02 TID LOCA
9.35E÷01 4.70E+01 SB LOCA
7.59E+01 1.80E+02 FHA
1_01•0j 2.78L+02 _,RCCA

1.25E+01

GE Criteria
1000 TEDE 5000 Ch Thy
1.12E+08 3.31E+07 GAP LOCA
1.72E+08 4.88E+07 DRA LOCA
1.18E+09 3-25E+08 RCS LOCA
6.34E+07 6.31E+07 TID LOCA
1.32E*08 6.61 E+07 SB LOCA
5.34E+08 1.27E+09 FHA

.. L . --- _ 7.L+.s-- -. RCCA
3.31E+07

VS-112 HR SA9

Minimum values =

VS-1078 Victoreen

Minimum values =

SAE Criteria
100 TEDE 500 Ch Thy
5.685+00 1.25E+00
6.66E+00 1.89E+00
6.26F+00 1.73E+00
1.01E+01 1.012+01
0.35E+00 4.70E+00
7.59E+00 1.80S+01

1.25E+00

SAE Criteria
100 TEDE 50D Ch Thy
1.51E+07 3.31 E+06
1.72E+07 4.88E+06
1.18E+08 3.25E+07
6.34E+06 6.31E+06
1.32E+07 8.61E+06
5.34E+07 1.27E+08

3.31 E+06



Beaver Valley Power Station
Health Physics Technical Position/Evaluation/Calculation REVISION: 6

Subject: No.: Page:

BVPS-U1 Gaseous Radioactivity Monitor ERS-MPD-93-007 16
Emergency Action Levels Attachment 2

Evaluation Summary - Release Point 3, Process Vent:

SPING GW-109 Channel 7

Minimum values a

SPING GW-109 Channel 9

Minimum values =

GW-1I10 LR SA10

Minimum values =

GW-110 HR SA9

Minimum values =

VS-108B Victoreen

Minimum values =

SAE Criteria GE Criteria
100TEDE 500ChThy 1000TEDE 5000 Ch Thy
8.08E+05 1.06E+06 8.08E+06 1.06E+07 SGTR
8.59E05 E N/A L8.59E÷O6 N/A WGSR

8.08E+05 8.08E+06

SAE Criteria I GE Criteria
100TEDE 500OChThy| 1000TEDE 5000 Ch Thy
1.72E+04 2.25E+04 I 1.72E+05 2.25E+05 SGTR
1.76E+04 - N/A 1.76E+05 N/A WGSR

1.72E+04 1.72E+05

SAE Criteria GE Criteria
100TEDE 500ChThy 1O0OTEDE 5000ChThy
I .09E'08 1 .43E+08 1.09E+09 1 .43E+09 SGTR

_L 14.E+.V_ _, N/A Lt 14E+09 N/A WGSR

1.09E+08 1.09E+09

SAE Criteria GE Criteria
100TEDE 500OChThy| 1000TEDE 500 OCh Thy
1.49E÷04 1-96E+04 149E+05 1.96E+05 SGTR
1 53Ei04 N/A l 53E+OS,- NIA WGSR

1.49E+04 1 .49E+05

SAE Criteria GE Criteria
10O TEDE 500 Ch Thy 1000 TEDE 5000 Ch Thy
1.99E+10 2.62E+10 1.99E+11 2.62E+11 SGTR
2.21E+10 NWA _ 2.21E+11 N/A WGSR

1.99E+10 1.99E÷11



Monitor efficiencies from ERS-SFL-85.031
t0I~i± ItilOrh._I. A

Pre-redease l•edne mdtigation in ERS-MPD-01-002 Vodines reduced 0.01)
Release Flow Rate - 6.20E+04 cf-n : 2.93E407 Cees

NOQ 1.03E-04 s/m'
Release (uCils) CF for TEDE - 1.17E205 (Expression5)

Releasemutil C or CUld Thyroid = 5.1§EiO3 lExoression 5)

Isotope
Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-68
Kr-S9
KA-131m
KO-133m
Ke-I133
Ke-135M
Ke-135
K0-137
Kve-138
-131
-132
-133
-134
,135

ut& U Activity
LOCA Gap Ratio

9.01E*01 Z.02E-03
221E+02 4.98E-03
1.277+03 2,85E-02
8.45E+01 1.89E-03
3-58F+02 8.03E-03
7.50E-02 1.66E-06

7.26E*02 1.63E-02
6.33E.02 1.42C-02
3.72E204 8.34E-01
1.24E+03 2.78E-02
2.71E203 6.00E-02
2.55E-01 5.72E-08
7.802-00 1.751-04
2.73E+01 6.12E-04
1.32E*01 2.98E-04
1.06E201 2.38E-04
6.51E-01 1.40E205
3.38E÷00 7.58E-05
4.46E204

OCF
(mremn-mlluCiAJI

4.69E-01
8.17E÷02
1.12E+01

4.47E+03
1.13E204
1.02E+04

4.29E201
1.49E+02
1.76E+02
2.15E203
1.25E+03
9.55E-02
6.27E+03
4.662+05
4.33E204
1,28E205
2.69E204
7.02E+4

Effectve
DCF Release Release

(ucils) (uC€ce)
9.48E-04 2.37E-02 8.112-06
4.052*00 5.82E-02 1.992-06
3.19E-01 3.34E+03 1.14E-04
8.47E+00 2.22E402 7.60E-06
9.07E+01 9.43E+02 3.22E-05
1.72E-02 1.97E-01 6.75E-09
6.98E-01 1.91E+03 6.53E-06
2.11 E+00 1.67E+03 5.70E205
1.47E+02 9.79E204 3.35E-03
5.98E+01 3.26E+03 1,12E.04
7.60E201 7.142*03 2.442-04
5.46E-03 6.71E-01 2.29E-08
1.10+E00 2.05E+01 7.02E-07
2.85F+02 7,12E+01 2.46E-06
1,28E201 3.48E+01 1.19E-06
3.04E+01 2.79E+01 9.54E-07
3.93E-01 1.71E200 5.86E-08
5382E00 8.90E-00 3.04E-07
7.24F+02

Count
Efficiency Rata

(cpmfuCticc) (com/nVeemh)
0.00+E00 0.00E+00
2139E*07 4.75E+02
2.47E+07 2.825+03
2,95E207 2.25E+02
2,11E+07 6.80E+02
2.93E+07 1.98E-01
1t56E+07 1.02E+03
1.94E+07 1.102*03
1.24E207 4.14E904
5.70E206 6.36E+02
2.91E+07 7.10E÷03
2.96E+07 6.78E-01
2.66E507 1.86E+01
9.42E+05 2.31E+00
1.44E+06 1.71 E+00
1.452+06 1.38E200
1.49E006 8.71 E-02
1.32E+06 4.00E-01

5.552+04

DCF
(mrer-m 3luCii'-

0.00E+00
0.00E+00
0.00+E00
0.00E+00
0.00E+00
0.00E+00
0.0011+00
0.00E+00
0.00E+00
O.OOE+00
0.001500O.ODE ,,00
0.002+00

0.0012+00
2,4E+07
2.90E+05
5.77E+06
T.60E-04
1.19E+06

Effectie -

DCF Release Release
(uCils) (uCI/c)

0.0OE+Q0 1.04E+01 3.56E-07
0.00E+00 2.568+01 8.74E.07
0.00E+00 1.47E-02 5.02E-06
0.002E00 9.78E+00 3.34E-07
0.00DE00 4.14E+01 1A2E-05
0.002+00 8.68E-03 2.96E-10
0.002E00 6.402-.01 2.87E-06
0.00*E00 7.322+01 2.50E-06
O.OOE+00 4.30E+03 1A72-04
0.00E+00 1.43E+02 4.,0-E06
0.00E+00 3.141202 1.07E-05
0.OE+00 2.95E-02 1.01E.09
0.00E+00 9.02E401 3.02E-08
1.49E+04 3.16E200 1.08E.07
8.58E+01 1.53E200 5.22E-08
1.37E+03 1,23E-00 4.19E-08
1.11E+00 7.53E-02 2.57E-09
9.02E+01 3,912-01 1.34E-08
1.65E+04 1.78E-04

Coum
Efficiency Rate

(qpm/uCiicc) (cpmmrenmh)
0.00E+00 0E+00
2.39E+07 2.09E+01
2.47E+07 1.24E*02
2.95E+07 9.865200
2.11E+07 2.99E+01
2.93E+07 6.681-03
1.56E+07 4.48F+01
1.94E407 4.84E+01
1.24E+07 1.82E+03
5.70E+06 2.80E+01
2.91E+07 3.12E*02
2.96E+07 2.982-02
2.6E.+07 8.19E-01
9.42E+05 1.02E-01
1.44E206 7.51E-02
1A5E2+0 6.08E-02
1 A9E+05 3.83E-03
1.32E+05 1,76E-02

2.44E*03

TEDE cpM Child Thyroid Cpm
1.00*E02 5.55E+06 6.002*02 1.22E+06
5.002_01 2.77E+06 2.502E*02 6.0•E+05
1.00E+03 5.55E+07 5.00E*03 1.22E+07

X/O = 1.03E-04 sel'

Monitor efllciencies km ERS-SFL-85-031 Pre-release iodine mitgation in ERS-MPD-01.002 (iodines reduced 0.01) Release (uCi/o) CF for TEDE - 1.36E+05 (Expression 5)
SPING VS-109 Channel 5 Relee•e Flow Rate 6 6.20E+04 cfm 2.93E.07 cots Release (uC1/e) CF for Child Thyroid - 7,70E+03 (Exoression 5)

U1 &, UZ Acthi4ty Effective Count EfSfecive Count
DEA LOCA ReOc DOCF CF Release Reteae Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (CP) (mrem-m'A=Gi..v (ulCVs) (utilcc) (CpmuCiicc) (Gpwnmremrl) (Arem-m'/uC1-vl (cils) (uC•ecc) fqeipm/u~iit ) (cpn/rnrwm*)
Kr-63m 1.00i 3 2.05E-03 4.69E.01 9.61E-04 2.78E+02 9.51E-05 0.00-+00 0,002+00 0.00E+00 0.00+E00 1.52E+01 5.39E207 0.00E+00 0.00E+00
Kr-85m 4,41E+03 5.02E-03 8.172E02 4,10E+00 6.82E202 2.33E-05 2.39E+07 5.56E202 0.00E+00 O.00+E,0 3.67E+01 1.32E-06 2.39E+07 3.15+E01
Kr-85 127E+04 1.45E-02 1.12E+01 1.62E-01 1.96E+03 6.71E-05 2.47E207 1.66E+03 0.0E000 0.002E00 1.11E÷02 3.80E-06 2.47E+07 9.402E01
Kr-87 1.69E+03 1.92E.03 4.47E+03 8.60E200 2.61E*02 8.93E-06 2356E07 2,64E-02 0.002E+00 0.002+00 1,48E+01 5.06E-07 2.95E207 1.50E+01
Kr-88 7,16E+03 8.15E-03 1.13E+04 9.21E*01 1,11E+03 3.78E-05 2,11E+07 7.98E+02 0.00E+00 , 00.00E+O 6.28E+01 2.14E-06 2.1121+07 4.53E+01
Kr-89 150E2+00 1.71E206 1.02E204 1.74E-02 2.32E-01 7.92E-09 2.93E207 2.32E-01 0,00+E00 0.00E+00 1.31E-02 4.49F-10 2,93E+07 1.32E.02

-131i 1A5E+04 I.5SE-02 4,29E +01 7.08E-01 2.24E+03 7.66E-05 1-56E407 1.20E+03 0.00E+00 0.00+E00 1.27E+02 4.34E-06 1.56E+07 6.78E+01
Xe-133m 1.27E+04 1.A45-02 1.49E402 2.16E+00 1. 6E+03 6.71E.05 1.942'07 1.30E+03 O0.DE*00 0.00E+00 1.11E+02 3.80E-06 1.94E+07 7.372+01
Xa-133 7.432+05 .40GE-01 1.762+02 1.49E+02 1.152+05 3.92E-03 1.24E207 4.65E-04 0.002400 0.002+00 6.51E-03 2.23E-04 1,24E+07 2.75E+03

S-135m 2.48E*04 2.62E-02 2,15E+03 6.07E.01 3.832+03 1.31E-04 5.70E+06 7.47E+02 0.002+•00 0.0E+00 2.17E+02 7.43E-06 5.702&06 4.24E+01
X.-135 5A2E-04 6.17E-02 1.25E+03 7.72E-01 8.38E+03 2.86E-04 2.91E*07 8.33E+03 O.00*E00 0.00E+00 4.75E*02 1.62E-05 2.91E+07 4.72E+02
Xe-137 .09_+00 5.10E-06 9.55E+02 5.54E-03 7,87E-01 2.69E-08 2.96E-07 7.95E-01 0.00E+00 0.00E-00 4.46E-02 1.52E-09 2.96E-07 4.51E-02
Xe-138 1.552+02 1.78E-04 6.27E+03 1.11E*00 2.41E+01 6.24E-07 2.6SE+07 2.19+E01 0.00E+00 0.00E+00 1.37E*00 4.672-08 2.662+07 1.242+00
1-131 3.412E02 3.68E-04 4.68E+05 I.B12E02 5.27E+01 t.60E-06 9.42E205 1.70E+00 2.44E+07 9.48E+03 2.99E+00 1.02E-07 4A2E+05 9.63E-02

132 2.84W+02 3.01E.04 4.33E+04 1.302*01 4.08E+01 1.39E-06 1.441E06 2.012E00 2.902+05 8.72E401 2.311+00 7.91E-08 1.44E+06 1.142-01
1-133 2.12E402 2AIE-04 1.28E+05 309.E+01 3.28E+01 1,12.06 1.45E806 . 1.62E+00 5.77E+06 1.392-+03 1.%6E+00 6.352-05 1.45E+06 9.22E-02
1-134 1.30E+01 1.48E-05 2.69E+04 3.93E-01 2.01E+00 6.672-08 1.49E+06 1.02E-01 7.60E204 1.13E+00 1.14E-01 3.89E-09 1.49E*06 5.792-03
1-135 6.72E+01 7.69E-05 7.10E+04 5.46E+00 1.04E+01 3.57E.07 1.32E206 4.69E-01 1.19E+00 9.152+.01 5.92E-01 2.02E-08 1.32E+06 2.66E-02

8.78E*05 6.27E+02 6.34E+04 1.102E04 2.63E-04 3.59,+03

TEDE cpm Child Thyroid cplM
I.00E+02 6.34E+06 5.002+02 1.80E+05
5.03E+01 3.17E*06 2.50E+02 8.99E+05

1.002E+03 8.342407 5.002+03 1.40E+07

C,

>W
'4.q
5.0

CL

Z0.

CD

10

a

a

~-0
C
a
~1

Co

m

0l)

0)

a



... .. . . .. . -i 1 III -

Monitor Olfciencies from ERS-SFL-85-031 Pre-release iodine mitigaton In ERS-MPD-Ot-002 (iodines reduced 0.01)

X/Q - 1.03F-04 .t./m'

Release (uCils) CF for TEDE m 6.41E+05 (Expression 5)

Re so Fbw Rate = 6 20E+04 dm I 293F+07 el " for Child +04 (ExDression 51=4 Mir-," AUX= awwr
UI only ACtity

LOCA RCS Ratio
Isotope (CI

Kr-83m 1.34E-03 2.27E-05
Kr-Bim 5.53E-03 9.39E-05
Kr-85 3272+01. 5.55E-01
Kr-87 7,04E-04 1,1915-O5
Kr-e8 6.02E-O3 1.02E-04
Kr-89 2.92E-08 4.96E-10
Xe-131m 1.18E+00 2.001-02
xe-133m 1ta1E.0C 3.07E-03
te-133 2.48E+01 4.21E-01

eA-135m 1.21E-02 2.05E-04
Ke-135 1.86E-02 3.16E-04
(84137 1.19E-07 2.02E-09
(e-138 1.321-05 2.24E-07
-131 5.4115-03 9.18E.05
.132 3.62E-03 6.14E-05
-133 1.38E-03 2.34E-05
-134 3.61E-05 6.13E-07
-135 3.76E-04 6.38E-06

5.89E+01

Effective Count
DCF DCF Release Release Stidency Rale

tmrem-m
3

/uCI-vl (uCi/S) (uCI/cc) (cp-r'iic~c) (crnmftrom/h)
4.690-0I 1.07E-05 1.46E+0t 4.9-E-07 0.00E+00 0.001+00
.112+02 7.67E-02 6.02E+01 2.06E-06 2.39E+07 4.916+01

1.12E401 6.22E+00 3.56E+05 122E-02 2.476O7 3.01E+05
4.47E+03 5.34E-02 7.66E500 2.62E-07 2.95E+07 7.73E+00
1.13E+04 1.15E200 6.55E+01 2.24E-06 2.1IE.07 4.72E+51
1,02E +04 5.08E-06 3,185-04 1.095-11 2.93E+07 3.18F-04
4.29E+01 8.59E-01 1.28E+04 4.39E-04 1.56E+07 6.85E+03
1.49E+02 4.58E-01 1.97E+03 6.73E-05 1.94E+07 1.30r+03
1.76E+02 T.41E+01 2.706+05 922E-03 1.24E+07 1.145+06
2.15E+03 4.42E-01 1.32E402 4.50E-06 5.702E06 2.57E+01
1.25E+03 3.9M5-01 2.02E+02 6.92E-08 2.91E+07 2.01E+02
9.55E+02 1.93E-06 1.29E-03 4.42E-11 2.96E+07 121E-03
6.27E+03 1.40E-03 1.44E-01 4.91E.09 2.66E+07 1.305-01
4.66E+05 4.2.E+01 5.891+01 2.01E-06 9.422+05 1.902+00
4.33+-04 2.66E00 3.94E*01 1.35E.06 1.44E+06 1.94E+00
1.28E+05 3.00E+00 1.505+01 5.13E-07 1.45E+06 7.4A5-01
2.69E+04 1.65E-02 3.93E-O 1.34E-08 1.49E+06 2.006-02
7,105+04 4.532-01 4.09E+00 1.40E-07 1.32E+06 1.04E-01

1,33E+02 4.232+05

Effective Count
DOF DCF Release Release Effidency Rate

fmremrmi4 C-vl (UCus) (uCi/.c) (crmuCtic) (cpm/mreml1)
0.00E+00 0.00E+00 8.06E-01 2.75E.08 0.00E+00. 0.00E+00
0.002+00 0.00E+00 3.32E+00 1.14E-07 2.39E+07 2.71E+00
0.00+O00 0.005E00 1.97E+04 6,72E-04 2.476E+07 1.66E+04
0.002+00 O.00E+0O 4.23E,01 1.45E-OM 2.95E+07 427E-01
0.002+00 0.00E+00 3,622EO 1.24E-07 2.11E +07 2.61E-00
0.006+00 0.00E+00 .76E-05 6.002-13 293E407 1.76E-05
O.002+00 0.00E+00 7.09E+02 2.42E-05 1.565+07 319E+02
0.00E+00 0.00E+00 1.09E+02 3.7211-6 1.94E+07 7.-0EC01
0.065+00 0.002E03 1A9E5+04 5.09E-04 1.24E+07 6.30E+03
0.OOE+00 0.005+00 7.27E+00 2AE9-07 5.70E+06 1425+00
0.005E00 0.9E+00 1.12E+01 3,52E-07 2.91E+07 1.11E+01
0.OOE+00 0.00E+00 7.155-05 2A4E-12 2.96E+07 7.23E.05
0.OOE+00 0.00E+00 7.94E-03 2.71E-10 2.66E+07 7.21E-03
2.44E+07 2.24E+03 3.25E+00 1.11E-07 942E+05 1,065-01
2.90E+05 1.78E+01 2.18E200 7.44E-08 1.44E+06 1.07E-01
5.77E+08 1.35E+02 8.30E-0I 2.84E-08 1.456.-O 4.11E-02
7.60E.04 4.66E-02 2.17E-02 7.425-10 1.49E+06 1.1T0E-03
1.192:+06 7.592+00 2.26E-01 7.72E-09 1.32E+06 1.02E-02

2.40E+03 1.21E-03 2.34E+04

TEDE cprn Child T"h" d cpM
1.00E+02 4.23E+07 5.00E+02 1.17E+07
5.00E+01 2.12E+07 2.50E-+02 58.4E+06
.1.00+03 4.23E508 5.09,.+03 1.17E*08

WO = 1.03E-04 sahn
Monltorefldendes from ERS-SFL-85-031 Pre-release iodine mitigation in ERS-MPD-01-002 (ipoires reduced 0.005) Release (uCils) CF for TEDE - 2.03E204 (apeamsion 6)
SPlING VS-I 09 Channel 5 Release Fh19wR t 6205+04 dm 2.93E+07 c./s Release (uto/l CF for Child Throid a 4.04E+03 lF-aiOn 51

Ut only Activty Effective Count Effective counr
LOCA TID Ratio DCF DCF Release Release Effoiency Rate DCF DCF Release Release Efliciency Rate

Isotope (CO) Imr-rn-m'w4i-v) fuCis) (uCU/c) (cpmrauClcc) (cprWnrwn•h) fmrinm/u~ll-vj fCols) (uCi/cc) (cOnduCLtcc) (cp{htarevb)
Kr-S3m 9.462+06 1.31E-02 4.89E.01 6.13E-03 2.652+02 9.07E-06 0.00*+00 0.00E+00 0.00+E00 O.00E+00 5.28E+01 1 OE-06 0.00+E00 0.00E+00
Kr-85m 1.95E+07 2-69E-02 6.17E+02 2.20E401 5.47E+02 1.87E-05 2.39E+07 4.46E+02 0.00+E09 0.002+00 1.09E+02 3.72E-06 2.39E+07 8.87E+01
Kr-85 8.27E+05 1,14E.03 1.12E+01 1.28E-02 2.322+01 7.92E-07 2.47E+07 1.96+01 0.00E+00 0.80¢+00 4.61E+00 1.058-07 2.47E+07 3.901+00
Kr-87 3.912+07 5.40E-02 4.47E +03 2.41E+02 1.10E+03 3.75E-05 2.955+0? 1.112+03 O.O*00 O.00E+0. 2.18E-02 7.45E-06 2.95E+07 2.202+02
Kr-SB 5.43E+0"7 7.60E-02 t. 13E+04 &47?5*02 1.52E+03 5.20E-05 2.1 I6+07 1.101+03 0.00E+00 O.0OE+00 3.03E+02 1.04E-05 2.1|1E607 2.18E+02
Kr-8a 6.756+07 9.32E-02 1.02E+04 9.51E+02 1.8912-03 6.47E-06 2.935+07 1.89E+03 O.00.+00. O.0OE+00 3.77E502 1.29E-05 2,93E+07 3.7?E+02
Xe-131m 1.08E+06 1.49E-03 429E-01 6.40E-02 3.03F+01 1.032-06 1.5E5+07 1.62E+01 0.002*00 O.00WE00 6.03E+00 2.066-07 1.56E+07 322E+00
X9-133M 5.055+06 6.972-03 149E502 1.04E+00 1.42E+02 4.84E-08 1.942407 9.37E+01 O.00E+00 O.00E+00 2.82E+01 9.63E507 1.84E+07 1.882E01
Xe-133 1.60E+08 2.215E-01 1.78E+02 349E+01 4.49E+03 1.53E-04 1.242+07 1.90E+03 0.00E+00 0.00+E09 8.93E402 3.05E-05 1.24E+07 3.77E+02
Ks-13Sn 3.36E+07 4.646-02 2.15E+03 9.97E+01 9.42E+02 3.22E-45 5.70E+06 1.842+02 0.00E+00 0.00E+00 1.87E+02 6.41E-06 5.70E+06 3.65E+01
X-136 4.84E+07 6.685E-02 125E+03 8.35E+01 1.36E+03 4.64E-05 2-91E+07 1.35E+03 0.00E+00 0.00E+00 2.702.02 9.23E-06 2.91E+07 2.69E+02
Xe-137 1.46E+08 2.02E-01 9.552+02 1.93E+02 4.09E+03 1.4011-04 2.96E807 4.145+03 0.0OE+00 0.092+00 8.152E02 2.78E-05 2.96E+07 6.23E502
;e-138 1.36E+08 1.B8E-01 6.27E+03 1.18E+03 3.81E+03 1.30E-04 2.66E+07 3.46E+03 0.00E+00 0.002+00 7.59E+02 2.59E-05 2.66E+07 6.89E+02
1-131 3.89E+05 5.37E-04 4.86E+05 2.50E+02 1.090+01 3.73E-07 9.42E2-05 3.51E-01 2.44E+07 1.31E+04 2.17E+00 7.42E-08 9.42E+06 6.99E-02
1-132 5.70E+05 7.67E-04 4.33E+04 3.41E201 1.60E+01 5.46E.07 1.44E+06 7.872:-01 2.90E+05 2.28E502 3.18E-00 1.09E-07 1.44E+06 1.56E-01
6-133 8.002+05 1.10E-03 1.28E+05 1.41E-02 2.24E+01 7.67E-07 1.45E+08 1.11E200 5.775+06 6.37E-03 4.46E+00 1.535.07 1.45E+06 2.212-01
1-134 8.85E+05 1.22E-03 2.69E+04 3.29E+01 2.48E+01 8.48E-07 1.49E+08 1.26E+00 7.600+04 9.29E+01 4.4E4200 1.69E-07 1.49E+06 2+.51E-01
1-135 7.60E+05 1.05E-03 7.10.+04 7.45E401 2-13E+01 7282E-07 1.32E+08 9.58E-01 1.19E50. 1.25E+03 4.24E+00 1.45-0? 1.325+06 1.912-01

7.24E+00 4.19E403 .57E+04 2.10E+04 1.38E-04 3.12E+03

TEDS cPM Child Thyroid cPn
1.0OE+a2 1.57E+06 5.004+02 1.561+06
5.00E+01 7.85E+05 2505E02 7.81E205

1.00E+03 1.57E-47 5600+03 1565.+07
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Monitor efficiencies fhom ERS-SFL-85-031 Pre-release iodine mftlgaton in ERS-MPD-01-002 (lodines reduced 0.01)
Release Flow Rate = 6-202-04 cfmo. 2.931E+07ed

X/Q a 1.03E-04 aWM'
Release (uCsis) CF for TEDE = 9.40E+04 (Expression 5)

Release LuCilsl CF for Child Thyroid 9.452+03 fExereaaion 5")
PING VS-109 channel

Release Flow Rals = 6.20E-04 dm : 2.93E+07 ects Release IuCllsi CF for Child Thwold - 9.45E+03 115)wrassion!i)
U1 only Activity

SB LOCA Ratio
Isotope (CO

Kr-83m 2.49E-01 6-21E-04
r-O•nm 8.90E-01 2.22E-03

Kr-85 7.90e+01 1.975E01
lr-87 5.64E-01 1.41E-03
Ir-88 1.64E+00 4.09E-03
Kr-89 1.44E-02 3.59E-05
Xe-131m 3.36E+00 8.38E-03
Xe-133m 3.01 E+00 7.51 E-03

e-133 2.02E+02 5.04E-01
Xe-135i1m 8.91E+01 2.22E-01

Se-135 2.000f02 4.99E-02
137 4.36E-02 1.09E-04

e-138 3.03E-01 7.56E-04
M-.931 9.92E-02 2.48E-04
1-132 1.02E-01 2.54W-04
1-133 1.72E-01 4.29E-04
-134 1.18E-01 2.94E-04
1-135 1.31E-01 3.27E-04

4.01-+02

1DCF
(rtem-m

5 IuCt-y)
4.69E-01
8.17E+02
1.12S+01
4.47E+03
1.1 3E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.05E+02
627E+03
4.66E+05
4.33E+04
1-28E505
2-69E+04
7.10DE04

Effectvne gouni
DCF Release Release Efficiency Rate

(uCifs) (uCitcc) (cpm/uCi/cc) (Clm/mremlh)
2.91E-04 5.84E+01 2.00E.06 0.005E00 0.000+00
1.81E+00 2.09E+02 7.13E-06 2.39E+07 1.70E*02
2.21E+00 1.85E404 6.33E-04 2.47E+07 1.57E+04
6.29E+00 1.32E+02 4.52E-06 2.95E*07 1.33E+02
4.62E+01 3.85E+02 1.31E-05 2.11E+07 2.77E+02
3.65E-01 3.38E+00 1.15E-07 2.93E+07 3.38E+00
3.60E-01 7.88E+02 2.69E-05 1.56E+07 4-21E+02
1,12E+00 7.06E+02 2.41E-05 1.94F+07 4.67E+02
8.87E+01 4.74E+04 1.62E-03 1.24E+07 2.00+E04
4.78E502 2.09E+04 7.14E-04 5.70E+06 4.07E+03
6.24E501 4.69E+03 1.60E-04 2.91E2-07 4.65E+03
1.04E-01 1.02E201 3.49E-07 2.96E+07 1.03E+01
4.74E+00 7.115t+01 243E-06 2.66E+07 6.45E+01
1.15E+02 2.33E+01 7.95E-07 9.42E+05 7.49E-01
1,10E+01 2.39E+01 8.18E-07 1.446406 1.1+BE00
5.495+01 4.03E+01 1.38E-06 1.45E006 2.00E00
7.92E600 2.775+01 9.46E507 1A49+06 1.41E+00
2.3213+01 3.07E+01 1.055-08 1.32E000 122E+00
9.0 5+02 4 602+04

VCF

(rnrem-rN
3 uCi-v")

0.005•-00

0.00E+00
0.00-E00
0.0OE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.ODEDO0
0.00-+00
0.00E+00

2.44E*07
2.90E505
5.77E+06
7.602+04
1.19E+06

Effective Count
DCF Release Release Effideincy Rate

(uCi/s) (uCi0c) (cm/UCi/cc) (cpm/Mrenvb)
0.00E+00 5.87E+00 2.01E-07 0.006E00 0.00E+00
0.000.00 2.110E01 7.17E-07 2.39E+07 1.71E+01
0.0011+00 1.86E+03 6.36E.05 2.47E+07 1.57E+03
0.00E+00 1.33E+01 4.54E-07 2.95E+07 1.34E+01
0.00S400 3.87E401 1.32E-06 2.I1E*07 2.79E+01
0.00E+00 3.40E-01 1.12E-08 2.93E+07 3.40E-01
O.002G00 7.92E+01 2.71E-06 1.562E07 423E501
0.00E+00 7.10E+01 2.42E-06 2.94E+07 4.69E+01
0.00E+00 4.76E+03 1.63E-04 1.24E507 2,01E+03
0.00E+00 2.10E+03 7.18E-05 5.70E+06 4.09E+02
0.006+00 4.72E+02 1.61E-05 2.91E+07 4.69E+02
0.005+00 1.03E+00 3.51E-08 2.965507 1.046+00
0.00E+00 7.14E+00 2.44E-07 2.66E*07 6.49E+00
6.046.03 2.34E+00 7.99E-08 9.42E+05 7.53E-02
7.38E+01 2.40E+00 8.22E-08 1.442+06 1.18E-01
2.48E503 4.06E+00 1.39E-07 1.45E+06 2.015e-01
2.24E+01 2.78 E+00 9.51E-08 1.49E+06 1.41E-01
3.89E+02 3.09E+00 1.06E-07 1.32E+06 1.39E-01
9 00F+D3 3 23P-04 4.62r+03

TEDE CpM Chld Thyroid cpm

1.00-E02 4.80E+08 5.0OE+02 221E.06

5.00E-01 2.305+06 2.505202 1.15E+06
l100E-03 4.60E+07 5.005+03 2,3112+07

MQ0 1.03E-04 slrn3
Monitor effidencdes from ERS-SFL-85-031 Pre-release iodine mitigation in ERS-MPD-01-002 (iodines reduced 0.01) Release (uC0s) CF for TEDE e 1.98E+05. (Expression 5)
SPING VS-109 Channel 5 Release Flow Rate = 6.20E-04 cfm 2.93E+07 cc/s Release luCils) CF for Child Thyroid 11.0912,05 (Exression 51

Ut & U2 Activity Effective Count Effective Count

RCCA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Iotope (Ci) lwnresn-n'tCl-vl (uCi"s) [uCI/cc) (cprntuCltfc) (cpmhmrem/h) tmrem-m'/uCl-v) (uCtls) (uCicc) (cmpmnuCVcc) (cpmlmrem/h)
Kr-83m 3.82E+01 2.48E-03 4.69E-D1 1.16E-03 4.89E402 1,67E-05 O.00E+00 0.00E+00 0.00£+00 0.00E+00 2.70E+02 9.23E-06 0.00E+00 O.005+00

Kr-85m 9:12E+01 5.15-03 8.17E+02 4.83E+00 1.17E+03 3.99E-05 2.390+07 9.52E+02 0.00E+00 0.005-00 6.45E-02 2.20E-05 2,39E-07 5.26tE+02

Kr-15 2.22E+02 1.44E-02 1.12E+01 1.61E-01 2.84E503 9.71E-05 2.47E+07 2.40E+03 0.002+00 0.00E+00 1.57E+03 5.37E-05 2,475+07 1.33E+03

Xr-87 &.22E001 3.38E-03 4.475t03 1.515+01 8.68E802 2.28E-05 2.95E+07 6,74E+02 0.00E+00 0.00E+00 3.69E+02 126E-OS 2.95E+07 3.73E+02

Kr-89 1.63E+02 1.06E-02 1.13E+04 1.19E+02 2.09E+03 7.13E-05 2.11E+07 1.50E+03 0.006+-C 0.00E+00 1.15E+03 3.94E-05 2.11E207 8.316-+02
Kr-89 3.76E+00 2.44E-04 1.02E+04 2.49E+00 4.81E*01 1865E-06 2-93E+07 4.82E+01 0.00E+00 0.00E+00 2.661+01 9.09E-07 2.93E*07 2.66E+01

Isi-3nm 1.86E+02 1.21 -02 4.29E+01 5.17E-01 2.38E+03 8-14E-05 1.56E+07 127E203 0.005+00 0.00E+00 1.320+03 4.50E-05 1.56E+07 7.02E+02
Xa-133m 2.23F+02 1.45E-02 1.49E-02 2.15E+00 2.86E*03 9.76E-05 1.94E.07 1.892+03 0.006+00 0.00E+00 1.58&.03 5.39E-05 1.94E+07 1.04E+03

XL-133 1.32E+04 8.566-01 1.76E+02 1.51E+02 1.69E405 5.78E-03 1.242+07 7.14E+04 0.00-•+00 0.00E5+00 9.345+04 3.19E-03 1.24E+07 3.94E+04
X&.135m 1.422+02 9.212-03 2.15E+03 1.98E+01 1,82E+03 6.21E-05 5.70F+06 3.54E-02 0.005-00 0.005E00 1.00E+03 3.43E-05 5.70E+06 1.9IE+02

Xe-135 1.06E+03 6.87E-02 1.25E+03 8.59E+01 1.36E+04 4,640-04 2.91E+07 1.35E+04 0.00E+00 0.00E+00 7.560+03 2.56E-04 2.91E+07 7.46E+03

Xe-137 9.68E+00 6.28E-04 9.55E+02 5.99E-01 1-24E502 4.24E-08 2.96E+07 125E+02 0.000'00 0.00E+00 8.85•2-+01 2.34E-06 2.95E+07 6.92E+01
(•-138 3.38E+01 2.19E-03 6.27E-03 1.372+01 4.33E+02 1.48E-05 2.66E+07 3.93E+02 0.00E+00 0.00E+00 2.39E+02 8.17E-06 2.66E+07 2.17E+02

1-131 4.53&-01 2.94E0-5 4.80E405 $.37E+01 5.80E+00 1.98E.07 9.425+05 1.87E-01 2.445+07 7.17E+02 3.20E+00 1.10E-07 9.42E+05 1.03E-01
132 0.56E-02 t.01E-06 4.33E+04 4.385-02 2.00E-01 6.83E-09 1.445+06 9.83E-03 2.90E+05 2.93E-01 1.10E-01 3.77E-09 1,44E+08 5.43E-03

-133 1.55E-01 IOSE-05 1.285+05 129E+00 -1.98E500 6.78E-08 1.45E+06 9.84E-02 5.77E+06 5.80E+0t 1.10£+00 3.751-08 1.45E+06 5.44E-02

1-134 9.29E-03 6.02E-07 2.69E+04 1.62E-02 1.19E-01 4.06E-09 14A9E+06 6.04E-03 7.60E+04 4.58E-02 6.57E-02 225E-09 1.49E+06 3.34E-03

1435 5.80E-02 3.76E-06 7,10E+04 2.67E-01 7.43E-01 2.54E048 1.32E+06 3.34E-02 1.19E+06 4.47E+00 4.10E-01 IAOE-08 1.32E500 1.842-02

1.54E+04 4.31E202 9.45E+04 7.79E+02 3.73E-03 5.22E+04

TEDE cpm Chidd Thyroid cpm
1.00E+02 9.450+06 5.00E+02 2.61E+07

5.00E+0t 4.72E_06 2.50E+02 1.315E+07

1.0+,,03 9.45E+07 500,+03 2.61F+08
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Monitor efficiencies from ERS-SFL-85-031
2211-ill SAmlftO frhm-n 7

Pm-release iodine mitigation in ERS-MPD-01-002 (todines reduced 0.01)
Release Flow Rale = 6.20M+04 cfm : 2.93E+07 oes

X= = 1.03E-04 hn9
Release (uCi/a) CF for TEDE = 1.17E+05 (Expression 5)

Release (uCils CF for Child Thyroid= 5.16E+03 (Exoression5t...... •w •
I I - -

Ul&U2 AcIvfy
LOCA Gal Ratio

Isotope (CP)
Kr-83m 9.OIE+0I 2.02E-03
Kr-85m 2.21E,02 4.96E-03

r-45 1.27E+03 2.852-02
Xr-7 8.45E+01 1.9E-03
Kr-88 3.5BE+02 8.03E-03
Kr-89 7500E-02 1.68E-06
Xe-131m 7.26E.02 1.63E-02
Xe-133m 82E.02 1.42F-02
Xe-133 3.72E+04 8.34E-01

eO-135m 1.24E+03 2.76E-02
Ke-13,5 2.7tE203 6,00E-02
Ke-137 2.55E-01 5.72E-06
Ke.-138 7.80E+00 1.75E-04
1-131 2,73E*01 6.12E-04
1-132 1.32E201 2.96E-04
1-133 1.08E+01 2.38E-04
-134 6.51E-01 1.46E-05
-.135 3.38E+00 7.58-05

A AAF-&flA

DCF
lmrem-m'/uCi-v)

4.69E-01
8.17-E02
1.12E*01
4.47E203
1.13E+04
1.02E+04
4,29E4_01
1A-E402
1.76E+02
2.15E+03
i.25E*03
9.55E002
6,27E+03
4.66E+05
4.33E-04
1.28F+05
2.69E+04
7.10E+04

Effective Gourd
DCF Release Release Effidency Rate

(uCIs) • (uClIcC) (cpnVuCilcc) (cpm/mrem/h)
9.48,-04 2.37E+02 S.11E-06 2.43E+01 1.97E-04
4.05E÷00 5.82E202 1.99E-0 1.48E+03 2.93E-02
3.19E-01 334E203 1.14E-04 2,57E-01 2.94E-03
8.47E-00 2.22E+02 7.60E-08 7.42F1+03 5.64E-02
9.07E+01 9.43E+02 3.22E-05 1.83E+04 5.89E-01
1.72E-02 1.97E-01 6.75E-09 1.722=04 1.16E-04
6.98E-01 1.91E+03 6.53E-05 1.881+02 123E-02
2.1IE200 1.67E+03 5.70E-05 3.88E+02 2.21E-02
1.47E+02 9.79E-04 3.35E-03 3.54E*02 1.18E+00
5.98E+01 326E+03 1.12E-04 4.03E+03 4.50E-01
7.606+01 7,14E+03 2,44E-04 2.32E+03 5.66E-01
5.46E-03 6.71E-01 2,29E-08 1.762+03 4.03E-05
1.106+00 2.02E+01 7.02E-07 1.05E+04 7.40E-03
2.85W+02 7,19E+20 2.46E.,06 1.78E+02 4.38E-04
1.28E+01 3.48E-Cl 1.19E-06 1.07E+03 1.27E-03
3.046+01 2.79E+01 9.54E-07 2.84-W02 271 E-04
3.93E-01 1.711+00 5.88E-08 1.23E+03 7.19E-05
5.38E+00 8.90E+00 3.04E-07 7.37E+02 2-24E-04

DCF
(lrem-m.Alucivl

0.00E+00
0,002÷00
0.OOE+00
0.OOE+00
O.0OE+00
0.00E+00
0.00E÷00
0.0011+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
iD.DOOE+DO

.oO00+00

2.4411+07
2.90E+05
5.77E+06
7.600E+04
0.002,+06

Efaective Count
DCF Release Release Efficiency Rate

(uCils) (uCifcc) (cpm/uCilcc) (cprnhmmnmh)
0.00+E00 1.04E+01 3.56E-07 2.43E01 8.67E-06
0.00E+00 2.56E+01 8.74E-07 tA6E+03 1.29E-03
0.00E+00 1AT7E+02 5.022-06 2.57E+01 1.29E-04
0.00E+00 9.78E200 3.34E-07 7.42E203 2.48E-03
O.00E+00 4,14E+01 1,42E-06 1.83E+04 2.59E-02
0.002E00 0.68E-03 2.96E-10 1.72E+04 5.092-06
0.00E-00 8.402101 2.87E-08 1.88E+02 540E-04
0.00E+00 7-32E+01 2.50E-06 3.885+02 9.722-04
0.00E+00 4,302+03 S.476-04 3,54E+02 5.20E-02
0.0E2+00 1.43E+02 4.90--05 4.03E+03 1.982-02
0.00E+00 3.14E+02 1.07E-OS 2.32E+03 2.49E-02
0.00E+00 2,95E-02 1,012-09 1.76E2+03 1.77E-06
0.00E+00 9.02E-01 3.082-00 1.051504 3.25E-04
1.49E+04 3.16E800 1.08E-07 1.78E+02 1.92E-05
8.58E+01 1.53E+00 5.22E-08 1.072+03 5.592-OS
1.37E+03 123E+00 4.19E-00 2.84E+02 1.19E-05
1.11E+00 7.53E-02 2.57E-09 1.23E203 3.16E-06
9.02E+01 3.91E-01 1.34E-08 7.37•+02 9.85E-06
1 65E+0. I 7AEtf.4 I frllJII

TEDE cpon Child Thyroid CpM
1.O0•+02 2.92E-02 5.00E202 6,42E+01
5.00E+01 1.46E+02 2,502+02 3.21E+01
1.00E203 2.922+03 5.00E+03 6.42E+02

X/) = 1.03E-04 slm
3

Monitor efficienies from ERS-SFL-85-031 Pre-releasa iodine mitigation in ERS-MPD-01-002 (iodines reduced 0.01) Release (uCis) CF (rTEDE = 1.36E-05 (Expression5)
SPING VS-109 Channel 7 Release Flow Rale = 6.20E+04 ofm 2.93E+07 cols Release (uCisO CF forDChild Thnroid = 7.70E+03 (Esoresslon 51

Ul & U2 Acivity Effective Counl Effective Count
DBA LOCA Ratio DCF DCF Release Release Effic:ency RaZe DCF DCF Release Release Efficiency Rate

Isotope (CO) (mrem-rWuCl-v) (uCifs) (uCifc) (cpmtkCilcc) (cpm/imrerlth) (nmern
3

-mAuCi-vl (uCils) (uCi/co) (cpmAuCilc) (cpmtmremls)
Kr-83n 1.80E+03 2.05E-03 4.69E-01 9.61E-04 2.78E+02 9.51E-06 2.43E+01 2.31E-04 0.00E+00 0.00+E00 1.58E+01 5.39E-07 2.43E+01 1,31E-05
Kr-85m 4A1E203 5.02E-03 8.17E÷02 4.18E-00 6.82E+02 2.33E-05 1.482+03 3.44E202 0.00E+00 0.0OE+00 3,87E20t 1.3212-06 1.48E023 1.95&-03
Kr-6 1.27E204 1.45E-02 1.12E+01 1.52E-01 1.96E+03 6.71E-05 2.57E+01 1.72E-03 0,00E00 0.006E00 1.112+02 3,00E-06 2.57E-01 9.78E-05
Kl-87 1.69E+03 1.9ZE-03 4.47E+03 8.60E+00 2.61E+02 8.93E-06 7.42E+03 - 6.622-02 0.00E+00 O.00E+00 1.48E+01 5.06E-07 7.42E+03 3.76E-03
Kr-88 7.16E+03 8.15E-03 1.13E+04 9.212 +O1 1.112+03 3.78E-05 1.83E+04 6.92E-01 O.00E-00 0.002E00 6.282+01 2.14E-06 1.31;+04 3.92E-02
Kr-OS 150+E00 1.712-06 1.02E+04 1.74E-02 2.32E-01 7.922-09 1.72E+04 1.362-04 0.002+00 0.00E+00 1.31E-02 4.49E-10 1.72E204 7.72E-06
Xe-131m 1,45E+04 1.65E-02 4.29E201 7.08E-01 2.24E+03 7.66E-05 1.881202 1.A4E-02 0.00E+00 O.OE000 1.27E+02 4.34E-06 1.82E402 8.17E.04
Xe.133m 1.27E÷04 145E-02 1.49E+02 2.16E+00 1.96E+03 6.71E-05 3.88E-02 2.60E-02 0.002E00 0.00E+00 1.11E+02 3.80E-06 3188E+02 1.40E-03
Xe-133 7.43E2+5 8.42E-01 1.768+02 1.49E+02 1.156+05 3.92E-03 3.54E+02 1.39E+00 0.00E+00 0.006+00 6.51E203 223E-04 3.54E+02 7,87E-02
Xe-135m 2.48E+04 2.82E002 2.15E+03 6.07E+01 3.83E+03 1.31E-04 4.03E+03 5.28E-01 0.03E+00 0.002+00 2,17E+02 7.43.-06 4.03E+03 2.99E-02
Xs-135 6.421+04 6.17E-02 1.25E+03 7.72E+01 8.38E+03 2.88E-04 2.32E+03 6.64E-01 0.OOE+00 0.00+E00 4.75E+02 1,62E-OS 2.32E+03 3.77E-02
X9-137 5.09E+00 5.80E-06 9.55E+02 5.54E-03 7.87E-01 2.69E-08 1.76E+03 4.72E-05 0,002E00 0.00E+00 4.46E802 1.522-09 136E*03 2.68E-08
Xe-I138 .56E+02 1.786-04 6-27E+03 1.11E+00 2.41E+01 8.24E-07 1.05E+04 8.69E-03 OOE+00 O.00E+00 1,37E+00 4.67E-08 1.05E404 4.932-04
1-131 3A.E+02 3.08E-04 4.68E+05 1.81E+02 5.27E+01 1.80E-06 1,78E+02 3.21E-04 2.44E+07 9.48E+03 2.99E+00 1.02E-07 1.78E+02 1.82E-05
1-132 2.64E+02 3.01E-04 4.33E+04 1.30E+01 4.08E+01 1.39E-06 1.07E+03 1.49E-03 2.90E+05 8.72E+01 2.31E+00 7.91E-08 1.07E-00 8ABE-05
1-133 2.12E+02 2412-04 1.28E+05 3.09E+O 3.28E+01 1.12E-06 2.84E+02 3.18F-04 5:772+06 139E+03 1.86E+00 6.35E-00 2.84E*02 1.80E-05
1-134 1.30E+01 1.48E-05 2.69E+04 3.98E.01 2.011200 6.87E-08 1.23E+03 8.43E-05 7.80E+04 1.13E+00 1,14E-01 3.89E-09 1.23E203 4.78E-06
1-135 6.75E+01 7.69E-05 7.10E+D4 5.46E200 1.04E+01 3.572-07 7.37E+02 2,63E-04 1.19E+06 9.15E+01 6.92E-01 2.02E-08 7.37E+02 1.49E-05

8.78E+05 6.272+02 3.43E+00 1.102+04 2,631-04 1.94E-01

TEDE 003 Child Thyroid cpm
1.00.E02 3.431+02 5.00E+02 9.71E+01
5.002+01 1.71E+02 2.50E202 4.86E+01

1.00E+03 3,43E+03 5.002E03 9,712+02
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Monkam eftlclendee from ERS-SFI-85-031 Pm-release iodine mitigation In ERS-MPD-0!-002 (iodines reduced 0.01)
XIQ 0 1.03E-04 s/m9

Release fuCik) CF for TEDE = 6.41E+05 (Elpqession 5)
*-3rlnt3 VO~1U4~ 1141111W! ttCi5S5@ rvweaie = o.llrtiJq am z.~jr.uj we nemane IWAISI UrlOrtAllIll mingle = 3,O4tflJg ICXfllS$SlOn Cl

Ul o"y Ac¥ty
LOCA ROS Ratio

Isotope (Ci)
Kr-83m 1.34E-03 2.27E-05
Kr-85m 5.53E-03 9.39E-05
Kr-85 3.27E+01 5.55E-01
Kr-87 7.04E-04 1.19E-05
Kr.- 6.02E-03 1.02E-04
Kr-89 2.92E-08 4.96E-10
Xe-131m 1.18E+00 2.00E-07
Xe-1 33m 1.81E-01 3.07E-03
Xe-133 2.48E+01 421E-01
Ka-135m 1.21E-02 2.05E-04
(e-135 1.86E-02 3.16E-O4
(e-13? 1.19E-07 2.02E-09
Ke-138 1.32E-05 2.24E-07

131 5.41E-03 9.18E-05
0-132 3.62E-03 6.14E-05
-133 1.38E-03 2.34E-0S
-134 3.61E-05 6,13E-07
1-135 3.76E-04 6.382-06

5.89E+01

Effective Count
DCF DCF Release Release Efflciency Rate

(mrem-&CI-u(ul fuCA/s) (uCicc) (c6mAJCVcc) (cpnnremfih)
4.69E-01 1.071-05 1.46E+01 4.98W-07 2.43E+01 1.21r-05
8.17E+02 7.671-02 6.0.E 01 2.06E-06 1.48E+03 3.042-03
1.12E+01 0.22E+00 3.586.05 1.22E-02 2.57E+01 3.13E.01
4.47E+03 5,34E-02 7.66E+00 2.62E-07 7.42E+03 1.94E-03
1.13E+04 1.15E+00 6.5524,.01 2.24E-08 1.83E+04 4.09E-02
1.02E+04 6.05E-05 3.18E-04 1.09E-11 1.72E+04 1.86E-07
4.29E+01 &59E-01 1.286+04 4.3GE-04 1.8$E+02 8.25E-02
1.49E+02 4.58E-01 1.97E+03 6.736-05 3.88E+02 2.61E-02
1.76E+02 7.41E+01 2.70E+05 9.22E-03 3.54E+02 3.26E-00
2.15E+03 4.42E-01 1.32E+02 4.50E-30 4.03E+03 1.i12E02
1.25E+03 3.95E-01 2.022--02 6.92E-06 2.32E+03 1.60E-02
0.55E+02 1.93E-06 1.29E-03 4.42E-11 l.76E403 7.77E-08
6.272+03 1.406-03 1.44E-01 4.91E-09 1.056E04 5.17E-05
4.66E+05 4.28E+01 5.89E+01 2.01E-06 t.78E+02 3.59E-04
4.33E+04 2.66E+00 3.94E+01 1.35E-06 1.07E+03 1.44E-3
1.28E+05 3.0DE+00 1.50E+01 5.13E-07 2.84E+02 1.486E-04
2.69E+04 1.656-02 3.932-01 1.34E-08 1.232+03 1.65E-05
7.10E+04 4.53E-01 4.09E+00 1.40E-07 7.37E+02 1.03E-04

1.33E+02 3.78E+00

Effective Count
DCF DCF Release Release Efficiency Rata

(remý-m/uCii-o (uCits) CuCi/co) (cpmAjCifcc) (cpmhmremtm)
O.00E+00 O.OE+00 8.06E-01 2.75E-08 2.43E+01 6.70E-07
O.00E+00 0.00E+00 3.32E+00 1.14E-07 1.486E03 1.881-04
O.OOE+00 0.OE020 1.97E+04 6.72E-04 2.57E+01 1.73E-02
0.00E+00 0.00E+00 423E-01 1.452-08 7.42E+03 1.07E-04
0.02E400 0.00+O00 3.62E+00 1.24E-07 1.83E+04 2.26E-03
O.00E+0O 0.006E00 1.76E-05 6.00E-13 1.72E+04 1.03E-08

0.001+00 0.006+00 7.09E+02 2.42E-05 1.88E+02 4.56E-03
0.00•+00 0.00E+00 1.09E+02 3.72E-06 3.88E+02 1.44E-03
O.00DE00 0.OOE+00 1.49E+04 5.091-04 3.54E+02 1.80E-01
0.001+00 0,0OE+00 7.27E+00 2,49E-07 4.03E+03 1.00E-03
O.00E+O0 0.00E+00 1.12E+01 3.82E-07 2.32E+03 8.87E-04
O.0OE+00 0.00E+00 7.156-05 2.44E-12 1.766+03 4.29E-09
O.00E+00 0.00E600 7.94E-03 2,71E-10 1.056+04 2.86E-06
2.44E+07 2.24E+03 3.25E200 1.11E-07 1.78E+02 1.98E-05
2.90E+05 1.78E-01 2.18E600 7.44E-08 1.07E+03 7.97E-05
5.77E+06 1.35E+02 8.30E-01 2.84E-08 2.84E+02 8.05E-06
7.06E+04 4.66E-02 2.17E-02 7.42E-10 1,23E+03 9.11 E-07
1.19E206 7.59E+00 2.26E-01 7.72E.09 7.37E+02 5.69E-06

2.40E+03 1.21E-03 2.08E-01

T6EDE cpm Child Thyroid cpm
1.00E+02 3.76E+02 5.00E+02 1.04E+02
5.00E+01 1.88E+02 2.60E+02 5.20E+01
1.0I-9+03 3-76E+03 5.00E+03 1.04E+03

X(Q - 1.03E-04 sim'
Monitor ofencles from ERS-SFL-85-031 Pro-reiease iodine mitigation in ERS-MPD.01-002 Oodnes reduced 0.05 Release (uCits) CF for TEDE = 2.03E+04 (Expression 5)
SPING1V• I0n;eI 7 Release Flow Rate = 6.20E+04 cit, 2.93E+07 ccls Release u ik V F for Child TolýOd = 4.04E+03 2Eresslon, 5

U1 only Activity Effective Count count
LOCA TO1 Ratio DCF OCF Release Release Efficlency Rate DCF OCF Release Release Efficiency Rate

Isohtpe (C'i) (mrern-mNCiv.) (uCits) (uCVOc) (cpnluCG/cc) (cpifmremnw) (mfernem-i
3
ACvl (uCis) (uCite) (cpmAiCilo) (cpnvrrem/h)

Kr-83m 9.46E+08 1.31E-02 4.69E-01 8.13E-03 2.65E+02 9.07E-06 2432+01 2.21E-04 0.00E+00 0.00E+00 5.28E+01 1.802-O6 2.43E+01 4.39-E05
Ki-Sim 1.96E+07 2.96E-02 B.17E+02 2.206+01 5.47E+02 1.872-05 1.484+03 2.76E-02 0,00E600 0.004+00 1.09"42 3.72-086 1.48E+03 5.492-03
Kr-85 8.27E+05 1.14E-03 1.12E+01 1.28E-02 2.32E401 7.92E-07 257E+01 2.04E-05 0.00E+00 0.0OE+00 4.61E+00 1.58E-07 2.57E401 4.05E-06
Kr-87 3.91E+07 6.40E-02 4.47E+03 241E+02 1.06.*03 3.75E-05 7.42E+03 2.78E-01 0,00E+00 0.00F÷00 2.18E602 7.45E-06 7.42E+03 5653E-02
Kr-88 5.43E+07 7.50E-02 1,13E+04 8.47E*02 1.52E203 5.20E-05 1.83E+04 9.52E-01 0.00E+00 0.00E+00 3.03E+02 1.04E-05 1.83E+04 1.89M-01
Kr-69 6.75E+07 9.32E-02 1.02E+04 9.61E+02 1.892+03 6.47E-08 1.72E+04 1.11E+00 0.00+E00 0.00E+00 3.7TE+02 1.29E-05 1.726+04 .2`21E-01
Xe-131m 1.08r+06 1.49E-03 4.29E+01 6.40E-02 .03E+01 1.03E-06 1.88E+02 1.95E-04 0.006+00 O.00+E00 6.03E+00 2.06E-07 1.88E+02 3.87E-05
Xe-133m 5.05E+06 6.97E-03 1.49E+02 1.04E+00 1.42E402 4.84E-06 3.88E+02 1.88E-03 0002.00 0.00E +00 2.82E+01 9.63:-07 3.88E+02 3,74E-04
Xe-133 1.60E+08 2Z21E-01 1.76E+02 3.89E+01 4.496A03 1.53E-04 3.54E+02 5.42E-02 0.00E+00 0.00E+00 8.93E+02 3.05E-05 3,54E-02 1.08E-02
Xe-135m 3.36E207 4.64E-02 2.15E+03 9.97E+01 9.42E402 3.22E-05 4.03E43 1.302-01 O.0OE+00 0.00£.+00 i.87E602 6.41E-06 4.03E+03 2.58E-02
Xe-135 4.84E+07 6.68E-02 1.25E+03 8.35E+01 1.36E403 4.64E-05 2.32E+03 1,08E-01 0.002.00 O.OO÷+00 2.70E+02 9-23E-06 2.32E+03 2.14E-02
Xe-137 1.46E+08 2.02E-01 9.55E+02 1.93E+02 4.09E+03 1.40E-04 1.76E+03 2.46E-01 O.00E+00 0.00E+00 8.15E+02 2.78E-05 1.76E+03 4.89E-02
Xe-138 1.32E+08 1.88E-01 6.27E+03 1.18E+03 381E+03 1.30E-04 1.05E+04 137E+00 O.00E+00 0.OE+00 7.59E202 2.59E-05 1.05E+04 2.73E-01
1-131 3.869+05 5.37E-04 4.66E+05 2.50E+02 1.09E+01 3.73E-07 1.78E+02 6.65E-05 2A42.07 1.31E+04 2.17E+00 7.42E-08 1.78E+02 1.32E-05
1-132 5.70E +05 7.87E-04 4.33E +04 3.41E+01 1.60E+01 5.48E-07 1.07&_03 5.682-04 2.90E-05 2.28E+02 3.18E+00 1.096-07 1.07E+03 1.16E-04
1-133 8.0O2E+0 1.10E.03 1.286+05 1.41E+02 2-24E÷01 7.67E-07 2.84E+02 2.18E-04 5.776*06 6.37E+03 4.46E+00 1.86E-07 2842E+02 4.33E-05

•-134 8.85E+05 1.22E-03 2.89E+04 3.29E+01 2.48E+01 8.48E-07 1.23E+03 1.04E-03 7.60F+604 9.29E601 4.94E+00 .69E-07 1.23E+03 2.07E-04
1-135 7.60E+05 1.05E-03 7.10E+04 7.45E+01 2.13E201 728E-07 7.37E602 5.37E-04 1.19+06 1.25E+03 4-24E+00 1.45E-07 7.372+02 1.07E-04

7.24E+08 4,19•+03 4.28E+00 2.1QE +04 1.38E-04 8.52E-01

TEDE cpm Child Thymrd cpm

1.00E+02 4283E02 5.00E+02 4.26E+02
5.00E+01 2.14E+02 2.50E+02 2.13E+02
1.00E+03 4.28E+03 5.00E+03 4.26E+03
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Monftor effictendes from ERS-SFL-85-031
SPING VS.1i0q Ch nnna 7

Pre-relase iodine mitigafon in ERS4yPD-01-002 liodines reduced 0.01)
Release Flow Raf 50+04 mif, r, 704lC:44+07 SJ.

X/Q. 1.03E-04 s/am
Release (uCih) CF for TEDE = 9.40E+04 (Expression5)

IRetesse hu(i/hsl C F foe Child Threold 9, g452+O3 IEu'rausion 5I
RI -f0A(Ffrh~~ ld 945r+0 Y - Y --. -

Ul only ACdvhY
SB LOCA Ratio

Isotope (Ci)
Kr-83un 2.49E-01 6.21E-04
Kr-85m 8.90E-01 2.22E-03
Kr-85 7.90E+0: 1.97E-01
Kr-87 5.64E-01 1.41E-03
Kr-"8 1.64E+00 4.09E-03
Kr-89 1.44E-02 3.59E-05
Ke- 31m 3.3E2+00 8.38E.03
Xe-133m 301E+00 7.51 E-03
Xe-133 2.02E+02 5.04E-01
Ke-135m 8.SIE+01 2.22E-01
Ke-135 2.00E+01 4.09E-02
KL-137 4.36E-02 1.098E-04
Ke-138 3.03E-01 7.588-04
-131 9.92E-02 2.48E-04
-132 1.02E-01 2.54E-04
-133 1.72E-01 4.29E-04
-134 1.18E-01 2.94E-04
-135 1.312-01 3.27E-04

4d 1F÷02

DCF
rmran•m-m'uCki.

4.69E-01
8.17E402
1.12E401
4.47E103
1.13E+04
1,02E+04
4.29E+01
1.4 9•402
1.76E+02
2.15E+03
1.261+03
9.55E+02
6.27E+03
4.66E-05
4.33E204
1.28E405
2.69E+04
7.10E+04

Effective Count
DCF Release Release Efficiency Rate

(uCLs) (ui/cc) (cpmnuCu/cc) (cpnVmreAh)
2.91E-04 5.84E+01 2.00E-06 2.43E+01 4.B6E-05
t.81E+00 2.09E402 7.13E-06 1A8E+03 I.OSE-02
2.21E+00 1.05E+04 6.33E-04 2.57E8+01 1.63E-02
6.29E+00 1.32E+02 4.52E-06 7.42E+03 3.35E-02
4.621101 3,85E+02 1.31E-05 1.83E+04 2.40E-01
3.66E-01 3.38E+00 1.15E-07 1.72E804 1.98E-03
3.60E-01 7.88E+02 2.69E-05 1.88E+02 5.07E-03
t,12E+00 7.06E+02 2.41E-05 3.88E202 9.37E-03
8.87E*01 47412-04 1.62E-03 3.54E+02 5.72E-01
4.78E+02 2.09E+04 7.14E-04 4.03E+03 2.88E+00
6.24E+01 4.69E+03 i.G0E-04 2.32E+03 3.722-01
1.04E-01 1.02E+01 3.49E-07 1.72E +03 8.14E-04

4.74E-00 7.11E+01 2.43E-08 1.05E+04 2.5612-02
1.15E+02 2.33E+01 7.95E-07 1.78E+02 1.42E-04
1.10E+01 2.39E+01 8.18E-07 1.07E803 8.70E-04
5.49E+01 4.O3E-01 1.38E-06 2.84E+02 3.91E-04
7.92E÷00 2.77E÷01 9.46E-07 1.23E403 1.15E-03
2.32E201 3.07E+01 1.05E-06 7.37E+02 7.74E-04
q09÷F+n 4 17F8.0

DCF
fmrmem-m a lu clA,

0.00E+00
0.00E+00
0.00E+00
O.OOE+00

0.00E+00
O.00E+00
0.00E+00
0.00÷+O0
0.00E+00
0.OOE+00

2.44E+07
2.90E+05
5.77E-06
7.60E+04
1.19E+06

nectfve (;ount
OCF Release Release Efficiency Rate

(uCIS) (uCLc) (cPM/uChCc) (cpnVimrrom1)
0.00E+00 5.87E+00 2.012E-7 2.43E+01 4.88E-06
0.00E+00 2.10E+01 7.17E-07 1.482E03 I.OE-03
0.OOE.00 1.86E+03 6.36E-05 2.57E+01 1.64E-03
0,00E+00 1.33E+01 4.54E-07 7.42E+03 3.37E-03
0.00E+00 3.87E+01 1.32E-06 1.83E+04 2.42E-02
0.00CE00 3.40E-01 1.16E-08 1.72E+04 1.99E-04
0,00E+00 7.92E+01 2,71E-06 1.88E+02 5.09E-04
0.002E00 7.102+01 2.42E-06 3.88E÷02 - 9.42E-04
0.00E+00 4.76E+03 1.63E-04 3.54E+02 5.7SE-02
0.00E+00 2.10E*03 7.18E-05 4.03E-03 2.89E-01
0.001+00 4.72E+02 1.61E-05 2.32E÷03 3.74E-02
0.00E+00 1.03E+00 3.51E-08 1.76E+03 6.17E-05
0.002+00 7.14E+00 2.44E.07 1.05E+04 2.578-03
6.04E+03 2.34E+00 7,99E-08 1.78E+02 1A2E-05
7.38E+01 2.40E+00 8.22E-08 1.07E-03 8.81E-05
2.48E+03 4.06E+00 1.39E-07 2.84E2+02 3.93E-05
2.24E+01 2.768E+00 9.51E-08 1.23F-03 1.17E-04
3.8,9+02 3,09E+00 1.08E-07 7.37E+02 7.78E-05
9.00E03 3.23E-04 4.19E-01

TEDE cpm Child I hyrold Cor
1.00E+02 4.17E÷02 5.00E-02 2.102E02
5.002E+0 2.082+02 2.60E+02 1.06E+02

.0E0+803 4.172E+03 5.002E+03 2.10E03J

XoQ . 1.03E-04 stm'
Monitr efficiences from ERS-SFL-85-031 Pra-release iodine nALigation in ERS-MPD-01-002 (iodInes reduced 0.01) Release {uCl/s) CF for TEDS = 1.98E+05 (Expression 5)
SPING VS-log Channel 7 Release FPlw Rate = 6.202E+(04m 2.93.+07 c'. Relaa fuWh,).CFfo1 Chld Thyroid ; != I.092+05 lthoresieon 5)

Ul & U2 Activty Effective Count Effective Count
RCCA Ratio DPF DCF Release Release Efficiency Rate DCF DCF Release Release Effidency Rate

Isotope (CP) mrern-miuCl-vi .uCi/s) (uCilcc) (ctmuClicc) (cpv;Mnramv) (mre-mIluCtiv (uCits) (uCi/oc) (c'm/uCic) (cprnfnrmnf}
Kr-83m 3.82E+01 2.48E-03 4.69E-01 1.162-03 4.69E÷02 1.67E-05 2A3E+01 4.07E-04 0.00E+00 0.006E00 2.702+02 9,23E-06 2,43E+01 2.25E-04
Kr-85m 9.12E+01 5.91E-03 8.17E+02 4.83E÷00 1.17E+03 3.99E-05 1.48.+03 5.89E-02 0.00E,00 0.00E+00 6.45E+02 2.20E-05 1.48E+03 3.25E-02
Kr-85 2.22E+02 1.44E-02 1.122+01 1.61E-01 2.84E-03 9-71E-05 2.57E÷01 2.50E-03 0.00'E00 0.00E+00 1.$7E+03 6.37E-05 2.57E+01 1.38E-03

Ir-87 6.22E+01 3.38E-03 4.472+03 1.51E+01 6.68E+02 2-28E-05 7.42E÷03 1.69E-01 0.00E+200 0.00*E00 3.69E2i02 1.26E-05 7.42E+03 9.36E-02
Kr-88 1.638+02 1.06E-02 1.13E+04 1.19E2-02 2.09E+03 7.13E-05 1.83E204 1.30E+00 0.00E+00 0.002+00 1.15E+03 3.94E-05 1.83E+04 7.21E-01
Kr-f9 3.76E+00 2.44E-04 1,02E+04 2.49E+00 4.812+01 1.65E-06 132E+04 2.82E-02 O.00DE00 O.OOE+00 2.66E+01 9.09E-07 1.72E+04 1.56E-02
Xe-131m 1.86+E02 1.21E-02 4.29E+01 5.1712-01 2.38E+03 8.14E-05 1.88E+02 1.53E-02 0.002E00 0.00E+00 1.32E+03 4.50E-05 1.68E+02 8.46E-03
Xe-133m 2.23E+02 1.456-02 1.49E402 2.5E2-00 2.86E+03 9.78E-05 3.882+02 3.79E-02 0.001.•00 0.006E00 1.58E203 5.39E-05 3.88E+02 2.092-02
Xe-133 1.32E+04 6.568-01 1.76E+02 1.51E+02 1.69E*05 5.78E-03 3.54E+02 2.04E+00 O.00E+00 0.00E+00 9.34E+04 3.19E-03 3.64E+02 1.13E+00
Xe-135m 1.42E2+02 9.21E.03 2.15E+03 1.98E+01 1.82E+03 6.21E-05 4.03E*03 2.50E-01 0.00E+00 0.00E+00 1.00E+03 3.43E-05 4.03E+03 1.38E-01
M-135 1.06E+03 6.87E-02 1.252403 8.59E*01 t.36E+04 4.64E-04 2.328÷03 1.08E+00 0.00.E00 0.00E+00 7.SOE+03 2.56E-04 2.32E+03 5.05E-01
Xe-137 9.68E+00 6.26E-04 9.55E+02 5.99E-01 1.24E802 4.24E-06 1.76E803 7.442-03 0.0E+00 0.00÷E00 6.85E+01 2.34E-06 1.76E+03 4.11E-03
Xe-138 3.38E+01 2.19E-03 6.27E+03 1.372÷01 4.33E+02 1.48-E05 1.05O+04 1.66E-01 0.006+00 0.00E+00 2.39E+02 8.17E-06 1.056+04 8.61E-02
l-131 4.53E-01 2.94E-05 4.66E+05 1.37E÷01 5.80E+00 1.98E-07 1.78E+02 3.53E-05 2.44E+07 7.17E+02 320E+00 1.10E-07 1.78E+02 1.95E-05
-132 1.56E-02 1.01E-06 4.33E+04 4.38E-02 2.00E-01 6,83E-09 1.07E+03 7.32E-06 2.90E-05 2.93E-01 1.10E-01 3.771-09 1.07E+03 4.048-06
-133 1.55E-01 1.008-05 1.28F*05 1,29E+00 1.98E+00 6.78E-08 2.84E+02 1.93E-05 5.'7E206 5.8.0E+01 1.10E00 3,75E-06 2.84E+02 1.06E-05
1-134 9.29E-03 6.02E-07 2.69F+04 1.62E-02 1.19E-01 4.06E-09 1.23E803 4.99E-06 7.60E+04 4.58E-02 6.57E-02 2.25E-09 1.23E+03 2.76E-06
1-135 5.80E-02 3.762-06 7.102E04 2.67E-01 7.43E-01 2-54E-09 7.37E+02 1.872-06 1.19E+06 4.47E+00 4.10E-01 1.40E-08 7.37E+02 1.03E-05

1.54E+04 4.31E-02 5.15E.00 7.79E+02 3.73E-03 2.84E200

TE0E cpm Child Thyroid cpm
1.00E+02 5.15E802 5.00E+02 1.42E+83
5.00E01 Z57E+02 2.50E+02 7.11E+02
1. 2E+3 5.15E+03 5.00E+03 1.42E204
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Mootorelciecja fomERS-SFL.-85-031 Pre-release iodine mitigatin In ERS-MPD-01-002 (lodines reduced 0.01)
XiQ. '1.035-04 sim"'

Reloaaw(uCila)CFforTED2- 1-.172405 (OxpresaosS)
,rlru.,~~~~~~~~l vaw ssne Knes rPsae 0~~u ~l uI*ICksieasiujsu ornl voa W+4 ituecaw 1

..U1&U2 -ýAdiviy
LOCA Gep Ratio

Isotope (CO)
Kr-83m 9.01E+01 2.02r-03
Kr-85m 2.21E+02 4.96E-03
Kr-.5 1.27E,03 2.85E-02
Kr-87 8.45E+01 1.892-03
K1-88 3.58E+02 8.03E-03
Kr-89 7.50E-02 1.63E.,06
Xe-131m 7.26E.02 "1.63-02
Xe-133m 6.33E402 1.42E-02

1-133 3.72E+04 8.34E-01
Xe-135m 1.24E+03 216E-02
Xe-135 2 71E+03 6.08E-02
Xe-i137 2.E55-01 5.72E-0O
Xe-138 7.80E+00 1.75E-04
1-131 2.73E+01 6.12E-04
1-122 1.32E+01 2.96E-04
1-133 1.06E+01 2.38E-04
t-134 6.61E-O 16-E-05
1-135 3.38E-00 7.58-.05

4 46F+04

DCF

(mrem-m'/jCi-v1
4.69E-01
8.17E+02
1.12E+01
4,47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.55E+02
6&27E+03
4.66E+05
4.33E+04
1.28E+05
2,69E+04
7.110+04

Effective ... Count
DOE Release Release Efficdency Rate

("SJ) (uCiYc-) (cpfvruCl/cc) (cvvmremd/h)
9.48E.04 2.37E+02 8.1IE-06 4.992-01 4.05E-06
4.05E+00 5.82E202 1.99E-05 3.03E+01 6.02E-04
3.19E-01 3.34E-03 1.142-04 1.11E+00 1.272.04
8.47E+00 2.22E+02 7.60E-06 1.52E+02 1.16E-03
9.07E+01 9.43E+02 3.22=-05 3.75E+02 1.21E-02
1.72E-02 1.97E-01 6.75E-09 3.52E-02 2.382-06
6.98E-01 1.91E+03 6.53E-05 3.862+00 2.52E.04
2ZIIE+00 1.67E+03 5.70E-05 7.97E+00 4.54E-04
1.47E+02 9.79E+04 3.35E-03 3.95E+00 1.32E-02
5.96E+01 326Ef03 1.12E-04 .827E-01 9.23E-03
7M6OE+01 7.14E+03 2.44E-04 4.78-+01 1.16E-02
5.46E-03 6.71E-01 - 2.29E-08 3.60E+01 8.27E-07
1.10E+00 2.05E,-01 7.02E-07 2.16E+02 1.52E-04
2.5E+02 7.19E+01 2.46E-06 3U66E+00 8.99E-06
128E,01 3A4E+01 1.19E-06 2.20E201 2.61E-05
3.04E+01 2.79E201 9.541107 5.82E+00 5.55E-06
3.93E-01 1.71E+00 5.86E-08 2.52E+01 1,48E-06
5.38E+00 8.90E+00 3,04E-07 I.51E+01 4.60E-06
7.24F:+02 4.8,0F-02

DCF
ftmem-n.m/uCi-v)

0.002+00
0.00E,00
0.000+00
0.002+000,00E*00
0.002+00

0.002+00
0.002+00
0,002+00

0.002+00

O.OOE+*.W

0.002+00
0.002+00

2.44 E207
2.90E+05
5.77E+06
7.60E+04
1.10E+06

Effective Count
DOCF Release Release Efficiency Rate

(uCiVs) (uCI/ce) (cpm/uCV/-) (cpmlmrenh)
0.00E+00 1.04E+01 3.56E-07 4.99E-01 ltr(E-0
0.00E+00 2.56E+01 8.74E-07 3,03E201 ,On5E-06
0.00E+00 1.47E+02 5.02E-06 1.11E+00 <• 5.59E-06
0.OOE.00 9.78E+00 3.34E-07 1.62E+2 5.09E-06
O.OOE+00 4.14E+01 1.422-06 3.75E+02 5.312-04
0.00E+00 8.68E-03 2.96E-10 3.52E+02 1.04E-07
0.00E+00 8.40E+01 2.87E-06 3.862+00 1.11E-05
0.00.E00 7.32E+01 2.502-00 7.97E2+ 1.992-05
0.00E+00 4.30E+03 1.47E-04 3.95E+00 5.814-04
0.00E+00 1.43E+02 4.90E-06 8.27E+01 4.05E-04
0.002E00 3.14E+02 1.07E-05 4.76E+01 5.102-04
0,0012+00 2.95E-02 1.012-09 3.60E+01 3.63E-08
0.00E+00 9,02:-01 3.08E-08 2.16E+02 6.66E-06
1.49E+04 3.16E+00 1.082-07 3.66E+00 395-E.07
8.56E-401 1.53E+00 5.22E-08 2.20E*01 115.E-06
1.37E+03 123E+00 4,19E.08 5.62E+00 2.44E.07
1.11E+00 7.63E-02 2.57.E09 262E+01 6.49E.08
9.02E+01 3.91E-01 1.34E-09 1,51E201 2.02E-07
1 6SF4.Oe 1 .7MF.A4 2.1 .r,-f

TE0E cpr Child Thyroid cpm
1.0012+02 4.89E+00 5.0011+02 1,08E-00

• .;• ... 5.OOE+0-O 2.45E+00 2.50S+02 5.38E-01

.1.0E+03 4,89E-01 5.00E+03 1.082+01

X/O 1.03E-04 si"
Monitor efici encies from ERS-SFL-85-031 Pre-release Iodine mitigationi In ERS-MP-,01-00.2 (Iodines reduced 0.01) Release (uCis) CF for TEDE = .38E÷05 (Expression 5)
SPING VS-1O9 ChamI 9 Release Flow Rate 5 620r=+04 fm = 2.93E+07 ccts Release (uCitaOFforChild ThIoid 7.70E+03 lExoresson 51

UI & U2 AcdW Effective Count Effective Count
OBA LOCA Ratio DCF DCF Release Release Efficiency Rate DCF DOCF Release Release Efficiency Rate

Isotope (CQ) (mWer4-m3 JCl-Y) (uCYiS) (uClcc) (cpenC)cc) (CpmtmrmAh (mrem-m/luCo-v) (uC11s) (UCI/CC) (p, tuCI/cc) (cpmtmrem•fl)
Kr-83m 180E+03 2.05F-03 4.09E-01 9.61E-04 2.78E+02 9.51E-06 4.9M2-01 4.75E-08 O.00E.00 0.09+00 1.58E+01 5.39E-07 4.99E-01 2.69E-07
Kr-85m 4.41E+03 5.02E-03 8.17E*02 4.10E+00 6.822+02 2,33E-05 3.03E+01 7.05E-04 0.00E+00 0.00E+00 3.87E+01 1.32E-0 3.03E+01 4.00E.05
Kr-85 1.27E+04 1.45E-02 1.12E201 1.62E.01 1.962E03 6.71E-05 1.11E+00 7.47E-05 0.00E+00 0.00F+00 1.11E+02 3.80E-08 1.11E+00 4.232-06
KQ-87 1.69E+03 1.92E-03 4.47E+03 8.62E+00 2.61E+02 8.93E-06 1.52E+02 1.36E-03 0.00+E00 0.00E+00 1.48E+01 5.06E-07 1,52E+02 7.711-05
Kr-88 7.16E+03 8.15E-03 1.13E+04 9.21E+01 1.11E+03 3.78E-05 3.752+02 1.42E-02 0.00E+00 0.00+E00 8.26E+01 2.14E-05 3.75E+02 . 6.05E-04
Kr-89 1.5012+00 1.7 1E-06 1.02E+04 1.74E-02 2.32E-01 7.022-09 3.52Et02.1. 2.79E-05 0.00E+00 0.00E+00 1.31E-02 4A9E-10 3.52E+02 1.58-07
Xe-131m 1.45E204 1.85E-02 4.29E2401 7.08E-01 2.242+03 7.66E.05 3.86M+00 2.96E-04 0.002E00 0.00_+00 1.272E+02 4.34E205 3882-00 1.681-05
Xe-133m 1.27E+04 1.45E-02 1.49+E02 2.16E+00 1.96E+03 4.71E-05 7.97E+00 . 6,35E-04 0.OOE+00 0,002.00 1.11E+02 3.80E-06 7,97E+00 3+032-05
Xe-133 7.43E205 8.46E-01 i.76.E02 1.49E+02 1.15E+05 3.92E-03 3.952E00 1.55E-02 00.OE+00 0.002+00 6.61E203 2.23E-.04 3.95E+00 8.80E-04

l9-135 2,48E+04 2.82E-02 2.15E203 6.07E+01 3.83E.03 1.31E-04 -. 272-+01 1.08E-02 0.00E+00 0.002+00 2.17E+02 7.43E-06 8.27E201 6.1411-04
Xe-135 5.42E+04 6.17E-02 1.25E+03 7.72E+01 8.38E+03 2.66E-04 4.762+01 1.36E202 0.00E+00 0.00E+00 4.75E+02 1.62E-05 4.76E+01 7.73E-04
Xe-137 5.092+00 5.8OE-06 9.55E+02 5.54E-03 7.87E-01 2.69E-08 3.60E001 9.69E-07 0.00E+00 0.00E+00 4.46E-02 1.5ZE-09 3.602+01 5.502-08
Xe-138 1.56E+02 1.78E.04 6.272+03 1.111E+00 2.41E*01 8.24E-07 2.16E+02 1.78E-04 0.OOE+00 0.00E+00 1.3721200 4.67E-08 2.16E+02 1.01E-05
1.131 3A.E+02 3.082-04 4466E05 1.81E+02 5.27E+01 1.60E-06 3.6W2+00 6.59E-06 2.44E+07 9.48E+03 2.99E+00 1.02E-07 3.66E+00 3.74E-07
1-132 2.642+02 3.01E-04 4,33E+04 1.30E+01 4.08E+01 1.39E-06 2102.01 3.07E.05 2.90E+05 8.72E+01 2.31E+00 7.91E-08 2.20E+01 1.74F-06
1-133 2.12E+02 2.41E-04 1.28E+05 3.09E+01 3.26E+01 1.12E-06 5.82E+00 6.52E-06 5.77E+06 1.39E+03 1.86E+00 6.36E-08 5.82E+00 370E-07
1-134 1,30E+01 1.48E-05 2.69E+04 3.98E-01 2,01E+00 6.87E-08 2.522+•01 1.732-06 7.602+04 1.13E+00 1.14E-Ot 3.892-09 2.52E+01 9.81E-08
t-135 6.75E+01 7.692-05 7.101204 5ASE+00 1.04E+01 3.57E-07 1.51E+01 5.392-06 1.19E+06 9,15E401 5.92-E,01 2.02E-08 1.512+01 3.062-07

8.7$E+05 6.27E+09 5.74E.02 1,.10E+04 2.63E-04 3 25E-03

TE22 cpm Child ThyrOid cpm
1.002+02 5.74E+00 5.00E402 1.63E+00
5.00+E01 . 2.87E+00 2.50E+02 8.13E-01
1.00E+03 5,74.+01 5,,09E+03 1.63E201
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Manitor effildendes from ERS-SFL-66-031 Pre-rlease Iodine miligatlon In ERS-MPD-01-002 (hidines reduced 0.01)
Releals.- Flo Pa = A 21111.-14 v-Is 2 kIFll+17 crv-).

lQ = 1.03E-04 s/mO
Release (uCVs) CF for TEDE = 6.41E+05 1Expression 6)

Ret•nas. lvuti/s CF 1.. Churd Thv~rrd = S SAF:flA Exm'asslnn 51
nn Rees FlwR - 621-4d 3+7ci P- Iv"rfrhdhri=34+4 (xrs-n

Isotope
Kr-83m
Kr,85m
Kr-85
Kr-OS

Kr-O8
Kr-89
Xo-131m

ý-133m
Xe- 133
Xe-135m
Xe-A35
Xae-137
Xe-I 38
1-131
1-132
1-133
1-134
1-135

U only
LOCA RCS

PC)
1.34E.03
5.53E-03
3.27E+01
7.04E-04
O.02-E03
2.922-08
1.18E+00
1.I8E-01

2A8E+01
1.21E-02
1.866E-02
1.19E-07
1.32E-05
5.41E.-03
3,62E-03
1.36E-03
3A1E-05
3.76S-04
5.A91+01

RatIo

2.27E-.05
9.39E-05
5.55E-01
l.t9E-05
1.02E-04
4.96P-10
2.00E-02
3.07E-03
4.21E-01
2.05E-04
3.16E-04
2.02E-09
2.24E-07
9168,-05
6.14E-05
2.34E-.S
6+13E-07
6.38E-06

DCF
fmrem-m

3
rACi-vl

4.69E-01
8.17E-02
1.12E+01
4.47E+03
1.13E+04
1.02E.04
4.29E.01
1.49E*02
1.76E402
2.15E,3
1.25E+03
9.55E-02
6.27E03
4.66E*05
4.332+04
128E+05
2.69E404
7.10E*04

Etfieriv
OCF Release Release

(uCis) (uCicr)
1.07E-05 1.46E+01 4.98E-07
7.67E-02 6.02E+01 2.06E-06
6.22E÷00 3.56E*05 1,22E-02
6,34E-02 7.66E+00 2,62E-07
1,15E+00 6.55E201 2.24E-06
6.08E-06 3.18E-04 1.09I-MI
8.59E-01 1.28E+04 4.39E-04
4.582-01 1.97E-03 6.73E-05
7.41E+01 2.70E+05 9.22E-03
4.42E-01 1.32E+02 4.50E-06
3.95E-01 2.02E+02 6.92E-06
1.93E-06 1,292-03 4,42E-11
1.40E-03 1.44.-01 4.91E-09

4,28E201 5.89E+01 2.01E-06
2.66E+00 3.94E201 1.35E-06
3.002E00 1.5OE+01 5.13E-07
1.65E-02 3.93E-01 1.34E-06
4.53E-01 4.09E+00 1.40E-07
I ý3rE+2

Count
Efficiency Rafe

(conIUCilte) (qiinimrrnfi)
4.99E-01 2.49E-07
3.03E+01 6.23E-05
1.11E+00 1.35E-02
1.52E+02 3.99E-05
3.75E+02 8.40E-04
3.52E+02 3.62E-09
3.88E+00 1.69E-03
7.97E+00 5.36E-04
3.95E+00 3.65E-02
8.27E+01 3.72E-04
4.76E+01 3.29E-04
3.60E+01 1.59E-09
2.16E202 1,06E-06
3.66E+00 7.36E-06
2.20E*01 2.86E-05
5.82E+00 2.99E-06
2.52E+01 3.38E-07
1.51E+01 2.11E-06

DCF .

(mnmo-IuCiY)
0.O0E+00

0.00E+00
0.OOE+00
0.00E+00
0.OOE+0O
0.OOE+00
O.OOE+00
0.OOE+00
O.OOEO00
0.OOE+00
0.00E*00

0.OOE.00

0.00E+00
2.44E+07
2.90E+05
5.77E+08
7.60E+04
1.19E+06

EIfective
OCF Release Release

(uCi/s) (uCLc)
0.00E+00 8.0rO6-1 2.75E-08
0.00E+00 3.32E+00 1.14M-07
0,00E100 1.97E+04 6.72E-04
0.00E+00 4.23E-01 1IA5E-08
0.00+E00 3.62E+00 1.24E-07
0.00E+00 1.762-05 6.002-13
0.00E+00 7.09E+02 2.42E-05
0.00E-00 1.09E+02 3.72E.06
0.00E÷00 1,49E+04 5.09E-04
O.00E+00 7.27E+00 2.49E-07
O.00E+00 1.122+01 3.82F-07
0.00E+00 7.15E-05 2.44E-12
O.00E+O0 7.94E-03 2.71E-10
2.24E+03 3.25E+00 1.11E-07
1.78E+01 2.16E+00 7.44E-08
1.35E42 8,360E-01 2.84E-08
4,66E-02 2.17E-02 7A2E-10
7.59E*00 2.26E-01 7.72E-09
2.40E2+3 1.21E-03

Count
Efftency . Rale

(cpmA/CVcc) (cpmknremlh)
4.99E-01 1.37E-08
3.03E+01 3.44E-06
1.1iE+00 7.48E-04
1.52±+02 2.20E-06
3.75E+02 4.64E-05
3.52E202 2.11E-10
3.86E200 9.35E-05
7.97E-00 2.9SE-05
3.95E200 2.01E-03
8.27E+01 2.06E-05
4.76E+01 1.821-05
3.60E+01 ".811-11
2.16E+02 5.86E-00
3.66E+00 4.07E-07
2.20E+01 1.64E-06
5.82.800 1.65E-07
2.52E+01 1.87E-08
1.512+01 1.17E-07

2.98r-03

0EDE rpm Ch1ild Thyroid cPM
1.00E+02 5.39E+00 5.00E+02 1.491+00
5.00NE01 2.70E+00 2.50E*02 7.4-E.01
1.00E+03 5.39E+01 5,00E+03 1.49E+01

IXO - 1.03E-04 stn'
Montor eflclenae ItefmERS-SFL-5.231 Pr lease ioline mitigation II ERS-MPD-01-002C odines reduced 0.005) Release (uCits) CF forTEDE = 2J03E+04 (Epressiln 5)
SPING VS-lO0 Channel 9 Release Flow Rate = 6.20F-04 dim -, 2.93E+07 cc/s Release (uCs ;F for ChldThwyid = 4.04E+03 E 1ression51

U I1only Activity Effective Count Wectve Count
LOCA Tit Ratio OCF DCF Release Release Effidency Rota DCF 00F Release Release Fffidency Rate

Isotope (CI) (mr-m-r9AtCi-v) (uCitS) (uCIc) (cpnvuCitcc) (cpm/mrerm/) (nmrjm-mnJuCi-v) (uCiUs) (uCi/cc) (cpm/uCi/cc) (cphmlrem/lh)
Kr-83m 9.46E206 1.31E-02 4.69E-01 6.13F-03 2.65E+02 9.07E-O 4.99E-01 4,53E-05 0.OOE200 0.00E+00 5.2812+01 1.80E-06 4.99E-01 9,00E.07
Kr-.5nm 1,512+07 2.69E-02 8.17E*02 2.20E+01 5.47E+02 1.87E-05 3.03E+01 5.66E-04 0.002+00 0.008+00 1.09E+02 3.72E-06 3.03E+01 1t13E-04
Kr-O5 8.27E+05 1.14E-03 1.12E+01 1.28E-02 2.3E01 7.92E-07 1.S1E200 8.82E-07 0.00r+00 0.00E+00 4.61E+00 1.56E-07 .1.11E+00 1.75E.07
Kr-87 3.91 *07 5.40E-02 4.47E+03 2.41E÷02 1.101203 3,75E-05 1.62E+02 5.71 E-03 O.OOE+00 O.OE+00 2.18E+02 7.45E-06 1,52E20 1.14E-03
K-"8 5,43E207 750E-02 1.13E+04 8.47E+02 1.52E403 5.20E-05 3.75E+02 1,95E-02 0.00E+00 O.00E+00 3.03E+02 1.041-05 3.75E+02 3,89E-03
Kr-89 6.75E+07 9.32E-02 1.02E+04 9.51E+02 1.89E*03 6.47E-05 3,52E202 228E'-02 0.OE00 0.002E+O 3.77E+02 1,29E-05 3.52E+02 4.53E-03
Xe-13tm 1.08E+06 1.49E-03 4.29E+01 6.40E-02 3.03E÷01 1.03E-06 3.86E+00 3.99E-05. 0.00E+00 0.OOE*00 6.03E+00 2.0I6-07 3.86E+00 7.95E-07
Xe-133rn 6.06E+06 6.97E-03 1.49E+02 1.04E200 1.42E+02 4.84E-08 7.97E2+00 3.86E-05 O.00±E-00 0.00E+00 2.82E+01 963E.-07 7.97E.00 7.67E-06
e-133 1.601208 2.21E-01 1.76E+02 3.89E+01 4.49E+03 1.53E-04 3.95E 6 0 6.-0E-04 0.00E+00 0.00E+00 893E+02 3,05E-05 3,95E+00 1.21E-04

Xe-135m 3.3E÷07 4,642-02 2.15E+03 9.97E+01 9.42E+02 3.22E-05 6.27E+01 2.66"-03 0.002+00 0.OOE+00 1.87E+02 6.41E-06 8.27E+01 6.30E-04
Xe-135 4,84E÷07 6.68E-02 1.25E*03 8,35E+20 1.36E*03 4.64E-05 4.76E20W 2211-03 0.00E+00 0.00E+00 2.70E202 9.23E-08 4.76E201 4.39E-04

137 1.46E+08 202E-01 9.552+02 1.932+02 4.09E+03 1.40E-04 3.60E+DI 5.04E-03 0.00E+00 O.OOE+00 8,152.E02 2.78E-05 3,60E+01 1.00-03
Xe-138 1,36E+08 188E-01 627E2.03 1.18E+03 3.81E+03 1.30E-04 2.16E+02 2.82E-02 0.00E+00 0.002E00 7.59E+02 2.59E-05 2.16E+02 5.60E-03

131 3.69E+05 5.37E-04 4.66E-05 2.50E+02 1.09E+01 3.73E-07 3.6M6+00 1.36E-06 2.44E+07 1.31E+04 2.17E200 7.42E-08 3.66E+00 2.71E-07
1132 5.70E205 7.87E-04 4.33E+04 3.41E+01 1.60E+01 5.46E-07 2.20E+01 1.20E-05 2.90E+05 2.28E*02 3.18E+00 1.09E-07 2.20E+01 2.329E-06

1-133 8.00E205 1.10E-03 12.E+05 1.41E+02 2.24E+01 7.67E-07 5.82E+00 - 4.46E-06 5.77E+06 6.372E03 4.46E+00 1.53E-07 5,82E+00 8.88E-07
1-134 8.852.05 1.22E-03 2.89E+04 3.29E+01 2.48M+01 848E-07 2.52E+01 2.14E-05 7.60E+04 9.29E+01 4.94E*00 1.69E-07 2.52E+01 425E.08
1-135 7.60E-05 1.05E-03 7.10E+04 7.45E÷01 2.13E÷0t 728E-07 1.51E+01 1.10:-05 1.19E406 125E+03 424E+00 1,45E-07 1.51E+01 2A1E-06

7.24E+08 4,19E+00 8,74E-02 2.102E+04 1.38E-04 1.742-02

TE2E CpMn Child Thyroid cpm
1.00E 02 8.74E+00 £.00E+02 8.69E+00
6.00E+01 4.37E-00 2.50E+02 4.36E+00
1.)O2,-3 8.74E201 5.00E+03 8.69E+01

C,

>cC
0

-0

0

A:

0

0
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S.ce
-4
1b

I~b
0

-V
C
112

0

0

5.
0
0

0
0

0
in

CD

CD
I-I

*<

CD

0

CD
~S1

r4
~3
~0

0

MM
o300

z

a



a.-,-

Moi!re!iaciafrz RS.SFL-845-0311 Pr.-rlease iodine mitigation In ERS-.MPO-01-002 (iodines reduced 0.01)
NO1= 1.03E-04 shn'l

Release (uCita) CIF for TEOE -9.40E+04 (Exparesion 5)

Release Flow Rate = 6 20E+04 cfm : 2 93E+07 eds Re sa(u0/s)CFfbrCWldThvraid= 945E+03 (Exoress 51
UI only Aclvity

SB LOCA Ratio
Isoope [Mill

Kr-83m 2.49E-01 6.21 E-04
Kr-85m 8.90E-01 2.22E-03
Kr-85 7.90E+01 1.97E-01
Kr-87 5.64E-01 1.41E-03
Kr-8 1.,64 E-00 4.09E-03
<r-89 1.44E-02 3.59E-05
Xe-131m 3.36E+00 8.38E-03

(e-133m 3.OIE+00 7.51E-03
(e-133 2.02E*02 5.04E-01

Ye-135m 6.91F,*1 2.22E-01
¢e-136 2.00+E01 4.99E-02

Xe-137 4.36E-02 1.09E-04
Xe-138 3.03E-01 7.56E-04
1-131 9.92E.02 2.48E-04
1-132 1.0E-02 1 2.54E-04
1.133 1.72E-01 4.29E-04
1-134 1.18E-01 2.946-04
1-135 1.31E-01 3.272-04

A rl ti:..415

OCF
imwre-m JCil-o

4.69C-01
B.12E*02
1.12E+01
4.47E+03
1.13E-04
1.02E404
4.29M-01
1I49E-02
1.76E*02
2.1SE+03
1.25E,03
9.55E+02
6.27E.03
4.686E05
4.33E24
, :28E+05.26E6+O4
2.69E.04
7.I0E+04

Effective Count
DCF Release Release Efficiency Rate

(UCVIs) (uClftc) (cpmnuClicc) 4cpmhmrem1h)
2.91E-04 5.842401 2.02E-06 4.99E-01 9.96E-07
1.81E+00 2,09E+02 7.13E-06 3.03E+01 2.16E-04
Z.21E*00 1.85E204 6.33E-04 1.IIE+00 7_O5E-04
6.29E+00 1.32E+02 4.52E-06 1.52E402 6.88E-04
462E+01 3.85,+02 1.31E-05 3.75E+02 4.93E-03
3.66E-01 3,38E+00 1.15E-07 3.52E202 4.06E-05
3.60E-01 7.88E+02 2.69E-05 3.86E+00 1.04E-04
1.12E*00 7.06E+02 2.412-05 7.97E+00 1.92E-04
8.87E*01 4.74E+04 1.62E-03 3.95E+00 6.40E.03
4.76E+02 2.09F+04 7.14E-04 8.27E+01 5,91E-02
6.24E+01 4.69E+03 1.60E-04 4.76E*01 7.63E-03
1-041-01 1.02E+01 3.49E-07 3,606E01 1.26E-05
4.74E+00 7.11E-01 2.43E.08 2.16E+02 5.25E-04
1,15E+02 2.33E+01 7.95E-07 3.66E+00 2.91E-06
1.10E+01 2.39E+01 8.18E-07 2.20F+01 1.00E-05
5.49E+01 4.03E+01 1.38E-06 5.82E+00 8.03E-06
7.92E-00 2.77E+01 9A6E-07 2.52E+01 2.38E-05
2.32E+01 3107E+01 1.05E-06 I.S1E+01 1.59E-05

DCF
(mrem-OluCl-'

0.O0+00
0.00E+00
0.0012+00

0.00E+00

0.006+000.006*-DO
0.00 +00
0.006*00
0.00E+00

0.00E+00
O.OE+00
2,44E+07
2.90E+05
5.77E+06
7.60F+04
1.19E+06

EffeMctie Count
DCF Release Release Effidency Rate

(uClls. (VC i/) (UCic) (icpmVuClbcc) (cpnvmrih)
0.002-O0 5.87E+00 2.01E-07 4.99E-01 1.00E-07
O.00E+00 2.10E+01 7.17E-07 3.03E+01 2.17E-05
0.00E+00 1.86E+03 8.362-05 1.116 E00 7.08E-05
0.00E+00 1.332E01 4.54E-07 1.52E+02 6.92E-05
0.00E+00 3.876E01 1.32E-06 3.75E-02 4.96E-04
0.00E+00 3.40E-01 1.16E-08 3.52E+02 4.09E-06
0.ODE+00 7.92E+01 2.71E-06 3.161+00 1.04E.05
0.00E+00 7.1012*01 2.42E-06 7.97E+00 1.93E-05
O.0OE+00 4.76E'03 1.63E-04 3.95E+00 6.43E-04
0,00E,.00 2.10E-+03 7.18E-05 827E-01 5.94E-03
O.0OE+00 4.72E+02 1.61E-05 4.76W+01 7.67E-04
0.00E+00 1.03E+00 3.51E-08 3.60E*01 1.27E-06
0.00E+00 7.A4E+00 2.44E-07 2.16E+02 5.28E-05
6.04E+03 2.34E+00 7.99E-08 3.66E-00 2.92E-07
7.38E2O1 2.40E+00 8.22E-08 2.20E601 1.81E-06
2.4$E+03 4.06E+00 1.39E-07 5.822+00 0.07E-07
2.24-E01 2.TBE+00 9.51E-08 2.52E+01 2.40E-06
3.89E602 3.09E+00 1.06;-07 1.51E1201 1,60E-06
9 tlrE.43 13?XO R Ifl$P.flA

TD2 cpm Child Thyroid Cin

1.00E-02 8.06E+00 5.00E-02 4.05E+00
5.00*E01 4.03E+00 2.50E+02 2.022+E0
1.00E+03 8.06E+01 5.00E-03 4.056E,01

XWO 1.03E-04 sa/mn
Mordtor effloterdes from ERS-SFL-85-031 Pe-release iodine mriigalion in ,RS-MPD-01-002 (lodines reduced 0.01) Release (uCit) CFIforTEOE - 1.982+05 (Expression 5)

Chane 9 Release Flow Rate = 620E+04 drn 2.93-+07 cts Release NuiOl CF for Child Thvroid - 1.09E+05 (Exorassion 5)
UI &U2 Activiy Effecti Couwl Effective Count

RCCA Ratio - DCF DCF Release Release Efficiency Rale DCF DCF Release Release Efficiency Rate
Isotope (CII (rnrem-m

3
(uCI-y) (uCLts) (uCiick) (WmnuCi/c) (pm/nveremh) (mrem-mO/uCi-v) (uC/s) (uCi/cc) (cpm/uClicc) (c;mfnmroemh)

Kr-83m 3.826+01 2.48E-03 4.69E-01 1.1135-03 4.89E+02 1.67E605 4.99E-01 8.34E-06 0,OOE+00 0.00E+00 2.70E+02 9.23E-06 4.996-01 4.61E-06
Kr-Sm 9.12E+01 5.91E-03 8.17E+02 4.83E+00 1.17E+03 3.99E-05 3.03E+01 1.21E-03 O.OOE÷00 0.00E+O0 6.45E+02 2.20E-05 3.03E+01 6.86E-04
Kr-85 2.22E+02 1A4E-02 1.12E*01 1.61E-01 2.84r+03 9.71E-05 1.11+E00 1.08E-04 0.00E÷00 OfOE+00 1.57E+03 5.37E-05 1.11*E+0 5.97E-05
Kr-87 6.22E+01 3.38E-03 4.47E+03 1.51E+01 6.68E+02 2.28E-05 1,5ZE+02 3,48E-03 0.00E+00 0.00E+00 3,69E+02 1.26E-05 1.52E-02 1.92E,03
Kr-SO 1.63E+02 1.06E.02 1.13E*04 1_19+E02 2.09E-03 7.13E.05 3.75E+02 2.68E-02 0.OOE+00 0.00E+O0 1,15E203 3.94E.05 3.75E+02 1.48E-02
Kr-89 3.76E*00 Z.44E-04 1.02E+04 2.49E+00 4.81E+01 1.65E-06 3.52E-02 5.79E-04 O.OOE+O0 0.00E+00 2.66E-01 9.09E-07 3.52E+02 3.20E.04
Xe-131m 1.86E+02 1.21E-02 4.292+01 5.17E.01 2.38E+03 8.14E,05 3.66E+00 3.145-04 0.00E+00 0.002+00 1.32E*03 4.50E-05 3.86E+00 1.74E-04
Xe-133m 223E*02 1.45E-02 1.49E+02 2.15E+00 2.86E+03 9.76E-05 7-97E+00 7.77E-04 0.00E+00 O.0OE+00 1.56E+03 5.39E-05 7.97E+00 4.30E-04
0-133 1.32E+04 8.56•-0t 1.76E+02 1.51E+02 1.69E205 5.78E-03 3.95E+00 2.28E-02 0.OE+00 .DOE+00 9.34E+04 3.19E-03 3.95E+00 1.28E-02

Xe-13rm t1.42•+02 9.21E.03 2.15E*03 1.98E+01 1.82E+03 6.21E-05 827E+01 5.14E-03 0.00E+00 0.006E-00 1 ,006E03 3.43E-05 8.272+01 2.S4E-03
0e-135 1,06E+03 6.87E-02 1.25E+03 8.59F+01 1.36E+04 4.64E-04 4.76E+01 2.21 E-02 0,002E+0 .OOE 002 7.506+03 2.56E-04 4.76E601 1.22E.02

Xe-137 9.88E+00 6.28E.04 9.55E+02 5.99E-01 1.24E+02 4.24E-06 3.60E201 1.63E-04 0.OOE00 0 0.00E+00 6.856+01 2.34E-06 3.60E+01 8.43E-05
Xe-138 3.38E+01 2.19E-03 8.27E-03 1.37E+01 4.33E+02 1.48E-05 2.16E*02 3.20E-03 0.OOE+00 0.00+E00 2.39E+D2 8.17E-06 2.16E+02 1,77E-03
1-131 4.53E.01 2.94E-05 4.66E+05 1.37E601 5.602E00 1.96E-07 3.66E200 7.25E-07 2.44E+07 717E202 3.20E+00 1.10E-07 3.68E+00 4.012E-07
1-132 1.566-02 1.01E-06 4.33E+04 4.38E-02 2.006-01 6.83E-09 2.20E201 1.60E-07 2.90E+05 2.93M-01 1.10E-01 3.77E-09 2.20E+01 8.30E-08
1-133 1.55E-01 1.00E-05 1.28E+05 1.29E+00 1,98E+00 6.76E-08 5.82E+00 3.95E-07 5.77F+06 6.80E*01 1.10E+00 3.75E-08 5.82E+00 2,18E-07
1-134 9.29-03 8.022-07 2.69E+04 1.62E-02 1.19E-01 4.066-09 2.52E+01 1.02E-07 7.60E+04 4.58r-02 6.57E-02 2.25E-09 2.52E+01 5,66E-08
1-135 5.80E-02 3.766-0 7.02E*04 2.67E.01 7.432-01 2.54E-00 1.61E+01 3.84C-07 1.19E+06 4.47E200 4.10E-01 1.40E-08 1.51*E01 2.12E-07

1.54E604 4.31E-02 8.66E-02 7.79E+02 3.73E-03 4.792-02

TE2E qwn Child Thyroid cm
1.00E+02 8.66E+00 6.00+E02 2.39E201
5.00E+01 4.33E+00 2.50E+02 1.20E+01

,•E.,+03 8.66E+01 5,O••+03 Z,39E+02

CD

C,

C)

0

< C.

0

mzý

>0

0
~1J

30

U.1

wD

CD

CD1

CD

I-t

)Vf

(n

0)



Monitor efiicimites from ERS-SFL-85-031 Pre-release iodine mfligasior in ERS-MPD-01-002 (iodines reduced 0.01)

XJ/0= 1.03E-04 s/ni
Release (uCi/s) CF for TEDE = 1.17E+05 (Expression 5)

i-I 

I I LK •ru

Release Flow Rate - 6 20E+04 cfrn : 2 9W-07 oc/s PýýeaseluCi(s)CFforCtvldTfivroid- 516E+03 ?ExoressionSl
U1 & Uz Activity

LOCA Gap Ratio
Isotope (Ci)

Kr-83M 9.016+01 2.02E-03
Krf-5m 2.21E+02 4.96E-03
Kr-85 1.27E+13 2.85E-02
Kr-87 8.45E+01 1.89E-03
Kr-88 3.SBE÷02 8.03f-03
Kr-S9 7.50E.02 1.686-06
Xe-13tm 7.26E+02 1.636-02

133m 6.33E+02 1,42E-02
Xe-133 3.72E+04 8.34E-01
Xo-136m 1.24E+03 2.78E-02
Xe-135 2.71E+03 6.08E-02
Xe-137 2.55E-01 5.72E606
Xe-138 7.80E800 1.75E-04
1-131 2.73E+01 6.12E-04
1-132 1.32E+01 2.96E-04
t-133 1.06E+01 2E386-04
1-134 6.56E-Ct 1.46E-05
1-135 3.38E+00 7.WE-06

4 45I2+0

06CF
(mremnm-/uCi-v)

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E÷04
1.02E+04
4.29E+01
1A9E+02
1.76E+02
2.15+S03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
433E+04
1.28E+05
2.69E+04
?.TOE+04

Effe<dve Count
DCF Release Release Efficiency Rate

(uCiis) (uCl/cc) (cPVuCitcc) (cpmumremflm)
9.48E-04 2.37E602 9.116E-0 2.69E+03 Z16E-02

4.05E+00 5.82E*02 1.99E-D5 1.63E+05 3.25E+00
3.192-01 3.34E+03 1.14E-04 2.78E+03 3.16E-01
8.47E600 2.22E+02 7.60E-06 8.21E+05 6.24E+00
9.07E601 9.43E602 3.22E-05 2.02E+06 8.52E+01
1.726-02 1.97E-01 6.75E-09 1.90E+06 1.28E-02
6.98E-01 1.91F.+03 6.536-05 2.08E+04 1.36E+00
?-11E+00 1.67E÷03 5.70E-05 4.30E+04 2.45E+00
1.47E+02 9.79E+04 3.35E-03 3.45E+04 1.15E+02
6.98S.01 3.26E+03 1.12E-04 4.46.+05 4.98E+01
7.606+01 7.14E+03 2.44E-04 2.57E+05 8.26E201
5.46E-03 6.71E-01 2.29E-08 1.94E+05 4A6E-03
1.10E+00 2.05BE+O 7.02E-07 1.i76+06 8.18E-01
2.85E+02 7.19E+D0 2.46E-06 1.97E+04 4.85E-02
1.28E+01 3.48E+01 1.19E-06 1.19E*05 1.416-1
3.04E+01 2.79E+01 9.54E-07 3.14E+04 3.002-02
3.93E-01 1.71E+00 5,86E-08 1,36E +05 7.97E-03

5,8M+00 8.90E-00 3.04E-07 8.f6E+04 2,48E-02
7,S 24E0- S ARF.

DCF
(nrrem-re 1uC-i-t)

0.00E+00
0.00E+00
O.GOE+O0
0.00E+00

0.00E+00000.00E0

0.00E+00
0.00E+00
0.00E00
0.00E+00

0.006+00O.ODE+O0

2.4E+07
2.90*E05
5.77E+06
7.60E+04
1.1 9E+06

Effective Count
DCF Release Release Effidency Rate

(uCUS) (uCIcc) (crAJ/CVcc) (cpmArnlmfh)
0.006+00 1.04E601 3.5M.-07 2.69E+03 9.59E-04
0.0DE+00 2.56E+01 8.74E-07 1.63E+05 1.43E-01
0.00E*00 1.47E+02 5.02 E-06 2.78E+03 1.40E-02
0.00E-00 9.786E+00 3.34E-07 8.21E+05 2.74E-01
0.00E+00 4.14E+01 1.42E-06 2.02E+06 2.86E+00
0.00E+00 8.68E-00 2.96E-10 1.90E+68 5.63F-04
0.00E+00 8,40E+01 2.87E-06 2.086E 04 5.98E-02
O0.06-00 7.32E+01 2.50E-06 4.30E+04 l.OSE-01
O.OE'00 0 4.30E2*3 1.47E-04 3.45E604 5.07E*00
0.00E00 1.43E202 4,90E-06 4,46E+05 2.198600
0.00E+00 3.14E+02 1.076-05 2,57E+05 2.75E600
0.00E+00 2.95E-02 1.01E-09 1.94E4+05 1.96E-04
0.00E+00 9,02E-01 3.08E-08 1.17E+06 3.60E.02
1.49E+04 3.16E+00 1.08E-07 1.97E+04 2.136M03
8.58E601 1.53E+00 5.22E-08 1.19E+05 6.19E-03
1.37E+03 1.23E800 4.196-08 3.14E+04 1.32E-03
1.11E+00 7.53E-02 2.57E-09 1.36E+05 3.50E-04
9.02E+01 3.91E-01 1.34E-08 8.16E+04 1.096-03
1.5•5+04 1.7IE-04 1 35F.0i

TEDE cpm Child Thyroid CPi
1.00E+02 3.00E+04 5.006+02 6.76E+03
6.00E+01 1.546*04 2.50E+02 3.38W+03

I00.E+03 3.08E+05 6.00E+03 6.76E*04

XJQ = 1.03E-04 s/fm
Monitor e6ltiencies from ERS-SFL-65-031 Pre-release Iodine mitigation n ERS-MP0-Ot1-002 (odhbes reduced 0.01) Release (uCile) CF for TEDE = 1.36E405 (F)Wression 5)
VS-Il iLR SAID ReleaseFlowRate= 6.202+04cdm 2.936'07cc/a ReleaseluCiW CFforChildThyroid= 7.706-03 (Expression5)

Ul & U2 Activity Effective Count Effective COu"
DBA LOCA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Effidency Rale

Isotope (Ci) (mren-mm½Ci-4v (uCfts) (uCi/oc) (cpnwCifcc) (cDpMhen) fmrem-m•/ACi-A (uCiis) (uCilcc) (cpm/uCl/cc) (cprn/lmenai)
Kr-8On 1.BE+03 2.05E-03 4.69E-01 9.61E-04 2.78E+02 951E-08 2.69E+03 2.562-02 0.00E+00 0.OOE+00 1.586E+01 5.39E-07 2.W96+03 1.45E-03
Kr-O5n 4A1E+03 5.02E-03 8.17E+02 4.102+00 6.O22+02 233E-05 1.63E+05 3.60600 0.006+00 0.DOE+00 3.87E+01 1.32E-06 1.63E+05 2.16E-01
r-85 1.27E÷04 1.45E-02 1.126*01 1.62E-01 1.96E+03 6.71E-05 2.78E+03 1.86E-01 0.006.+00 0.OOE+00 1.116E+2 3.80E-06 2.78M+03 1.086-02

Kr-"7 1.696+03 1.92E-03 4.47E+03 .806E+00 2.61E+02 8.93E-06 8.21E+05 7.33E600 0.00E+00 0.2OE+00 1.48E+01 6.06E-07 8.21E+05 4.16E-01
kr-O8 7.18E+03 8.15E-03 1.13E+04 9.21E+01 1.11E603 3.78E-05 2.02E+06 7.66E+01 0.00E+00 0.00E+00 6.28E+01 2.14E-06 2.02E+06 4.34E+00
Kr-89 1.50E+00 1.71E-08 1.02E+04 1.746-02 2.32E-01 7.92E-09 1.90E+06 1.512-02 0.002+00 0.00E+00 1.31E-02 4.49E-10 1.90E+08 8.54r-04

1e-31m 1.45E+04 1.656-02 4.22E+01 7.00E-01 2.24E+03 7.66E-05 2.08E+04 1.59E+0O 0.00E+00 0.006E00 1.27E+02 4.342-06 2.081+04 9.04E-02
Xe-33m 1-27E+04 1.45E-02 1.49E+02 2.16E+00 1.96E+03 6,71E-05 4.30E+04 2.682+00 0.002+00 O.2OE+00 1.11E+02 3.803.06 4.30E+04 1.84F-01
(f-133 7.43E+05 8.46E-01 1.76E+02 1.496*02 1.15E605 3.92E-03 3.45E+04 1.35E+02 0.OOE+00 0.001100 6.51E+03 2.23E-04 3.45E+04 7.68E+00
e-35rn 2.48E+04 2.82E-02 2.162+03 6.07E401 3.83E+03 1.31E-04 4.486+05 5.84E+01 0.002+00 0.QOE+00 2.176*02 7.43F-06 4.46E+05 3.316E+00

-136 6.426+04 6.17E.02 1.252.03 7.72E+01 8.38E+03 2.88E-04 2.57E+05 7.35E+01 O.0DE+00 O.OE+00 4.75E+02 1.62E-05 2.57E+05 4.17E+00
Xe-137 5.09E+00 5.80E-06 9.56E+02 5.54E-03 7,87E-01 2.69E-08 1.94E*05 &.23E-03 O.00E+00 0.00+E00 4.46E-02 1.52E-09 1.94E+05 2.96E.04
Xe-138 1.56E+02 1.78E-04 6.27F6+03 1.11E+00 2.41E+01 8-24E-07 1.17E+06 9.611E-01 0.00E*00 0.OE2+00 1.37E600 4.67E-08 1.17E+06 6.45E-02
-131 3.41E+02 3.8-04 4.66E+06 1.81E+02 6.27E+01 1.80E-08 1.97E+04 3.56E-02 2.44E+07 9.48E+03 2,99E*00 1.02E-07 1.97E+04 2.02E.03

t-132 2.64E602 3.01E-04 4.33E+04 1.30E+01 4.08E+01 1.39E.06 1.19E+05 166E-O1 2.90E+05 6.72E+01 2.31E-00 7.91E-08 1.10E+05 9.39E-03
1-133 2.12E+02 2.41E-04 1.2E6405 3.09E201 3.28E+01 1.12E-06 3.14E+04 352E-02 • 5.77E606 1.39E603 1.86E-00 6.35E-08 3.14E+04 2.00E-03
.134 1.30E+01 1.486-05 2.69E+04 3.96E-01 2.01E+00 6.87E-08 1.36E+05 9.34E-03 7.806+O04 1.13E+00 1. 4E-01 3.896-09 1.36E+05 5.30E-04
1-135 6.75E+01 7.69E-08 7.10.E04 5.46E+00 t1,4E+01 3.57E.07 6.16E+04 2.91E-02 1.196+06 9.15E+01 5.92E-ft 2.02E-08 8.16E+04 1.65E-03

8.768E05 6.2716+02 3.61E+02 1.102+04 2.63E-04 2.08E2-1

TEDE com Child Th"Vnoid qvn
1.00E+02 3.612104 5.00E+02 1.02E+04
6.00E+01 1.616E04 2.50M+02 5.126+03
I .OE+03 3.610-05 5.008+03 1.02E+05

CD

0)

(C-

100)

0

0

0

U 9)

=r%
a0)

tz

CD

CD

Xi

0



Y I~1

Mob reffidfendtea hnf. ERS.SFL-85-031 Pre-release Iodine mitigation in ERS-MPD-01-W02 (fodines educed 0.01)
XM 1.03E-04 aim'

Release (tiC ) CF for TED8 w 6.41E1+05 (F-.ression5)
Relests l.,CI/a Cfor Child Th,,m~o = I Sd4flA0 fFnwersdoo St

V
Rees Flo Rat p 620+(1 dr : 9E0-csRlae(CsC fr~idhri=3444 ()~s

U1 onDy Acbey
LOCA RCS Ratio

Isotope (Ci)
Kr-83m 1.34E-03 2.27E-05
Kr-85m 5.53E-03 9.39E.05
Kr-85 3.27E+01 5,56E-01
Kr-67 7.04E-04 1.19E-05
Kr-68 6.02E-03 1.02E-04
Kr-89 2.92E-08 4 96E-10
Ke-131m 1.18E+00 2.00E-02
Ke- 133m 1.81E-01 3.07E-03
Ko-133 2.48E+01 4.21E.01
Ke-13.n 1-21E-02 2.051-04
Ke-135 1.86E-02 3,16E-04
Ke-137 1.19E-07 2.02E-09
Ke-138 1.32E-05 2.24E-07
'131 5.41E-03 0.18E-05
.132 3.62E-03 6.14E-CS
0133 1.38E-03 2.34E-05
-134 3.61E-05 6.13E-07
-135 3.76E-04 6.38E-06

5 Sar.0 tI

DCF
(mrnmrm-juCi-y)

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E-03
1.25E#03
9.55E+02
6.27E403
4.66E+05
4.33E+04
1.28E+05
2.69E,04
7.10E+04

ETffcWlve Count
DCF Release Release Efflciency Rate

(uCifs) (uCic) (cpm/uCifcc) (cpmlmremnh)
1.07E-05 1.46E+01 4.98E-07 2.69E+03 1.34E-03
7.67E-02 6.02E+01 2.06E-06 1.63E+05 3.38E-01
8.22E+00 3,56E+05 1.22E-02 2.79E+03 3.38E+01
5.34•602 7.66E+00 2.62E-07 8.21E+05 Z15E-01
I.I5E600 6.55E+01 2.24E-06 2.02E+06 4.53E#00
5.066-06 3.18E-04 1,09E-1l I.9GE06÷ 2.05E-05
8.59E-01 1.28E+04 4396-04 2.08E÷04 9.14E800
4.56E-01 1.97E+03 6.73E-05 4.30E+04 2892E00
7.41E+01 2.70E6+05 9.226-03 3.45E+04 3.186E02
4.42E-01 1.32E+02 4.50E-06 4.46E+05 2.0 E+00
3956E-01 2.02E+02 6.92E-06 2.57E+05 1.78E+-0
1.93E-06 1.29E-03 4.42E-11 1.94E405 8.60E-06
1.40E-03 1.44E-01 4.91E-09 1.17E+06 5.72E-03

428E+01 5.89E+01 2.01E-06 1.97E+04 3.97E-02
2.66E+00 3.94E+01 1.35E-06 1.19E405 1.60E-01
3,0E+00 1.50.-C01 5.13F--07 3.14E+04 1.61E-02
1.65E-02 3.93E-01 1.34E-08 1.36E+05 1.6SF-03
4.53E-01 4.08E+00 1.406-07 6.166+04 1.14E-02
1 !SiF+09 9 flT3F+l

DCF
(mremn-m"uCi-v)

0.00E+00
0.001+00
0O00E+00
O.OE+00

0.00E+00
.OOE.+00

0.0DE+00
0.008+-09
0.001=+00
O.00E+00O.OOE+0O

2.44E+07
2.90E+05
5.77E+06
7.60E804
1.191+06

Effective Count
DCF Release Release Efficiency Rate

(uCts) (uCVcc) (cpm~iCl(r) (cpm/mnrwmm)
0.00E÷00 8.06E-01 2.756-08 2.69E+03 7.4112-05
O.OOE÷00 3.32r:+00 1. 14E07 1.636+05 1.666-02
O.OOE+0 0 1,97E+04 6.28-04 2.78E+03 1.87E+00
0.0OF_+00 4.23E-01 1.45E-08 8.21E+05 1.191-02

.006,400 3.62E+00 1.24E-07 2.026406 2,50E-01
O.00E+00 1.76E-05 8.00E-13 1.90E+06 1.14E-06
0.00+E00 7.09E-02 2.42E-05 2.08E204 5.05E-01

.000E600 1.09E402 3.72E-06 4.306+04 1.60E-01
0.006+00 1.496-04 5.09E-04 3.45E+04 1.766+01
O.OOE+00 7.27E+00 2.49E-07 4.46E+05 1.11E-01
OOOE+00 I. 12E.-l 3.826-07 2.57E605 9.816-02
O.001E00 7.t5E-05 2.44E-12 1.94E605 4,75E-07
O00E000 7.94E-03 2.71E-10 1.17E+06 3.16E-04
2.24--03 3.25E+00 1.116-07 1.97E+04 2.19E-03
1.786+01 2.1SE+00 7.44E-08 1.19E+05 8.83E-03
1.35E402 8.30E-01 2.846-08 3.14E+04 8.916-04

'4.66E-02 2.17E-02 7.426-10 1.36E406 1.O1E-04
7.59F-+00 2.26E-01 7.72E-09 8.16E604 6.306-04
2 404+03 1.21E-03 2.Q6E+01

TEO2 Cpm Chid Thyroid cpm
1.00E+02 3.73E+04 5.006E02 1.03E-04
5.006=+01 1.87E+04 2.50-E02 5.15E+03
1 ,QF+Q3 3.73E408 5.00E+03 1.038=*05

NX0 1.03E-04 shM]O
Monitor effidendes from ERS-SFL-85-031 Pre-release iodine mitigation in ERS-MPD-0l-002 (iodfies reduced 0.005) Release (uCi/s) CF for TEDE = 2.036+04 (Expression 5)

Se111 LSA, R loe as te = 6.20E+04 cttn 2.93607 cc/s Releause luOa CF fo( Child Thyroid = 404+03 tEXpression 51
Ul oriy Aclivity Eflectrve Count EffeMive Count

LOCA TO1 Ratio DCF DCF Release Release Efficiency Rate DOF DCF Release Release Efficlency Rate
Isotope (Ci) (mrem-nmluCl-vY (uCVs) (4Ct1cc) (cpm/uCilcc) (cprnJmrermh) (mrem-mrn'uCI-v) (uCl/s) (uCihc) (cpvuCl/cc) (cpmrmrem/h)

Kr-83M 9.46E+06 1,31E,02 4.69E-01 6.13E-03 2,6564.02 9.07E-06 2.69E+03 2-44E-02 0.006+00 O.DOE-00 528E+01 1,80E-06 2.69E+03 4.86E-03
Kr-S65m 1.95E+07 2.69E-02 6,176.02 2.2011+01 5.47E+02 1.87E-05 1.636+05 3,05•+00 O.00E+00 0.00E+00 1.09E+02 3.72E-06 1.63E+05 6.07E-01
Kr-S5 8.27E+05 1.14E,03 1.12E+01 1.28E-02 2.32E+01 7.92E-07 2.76E+03 2.20E-03 0.00E+00 000E+00 4.616+00 1.58E-07 2.78E+03 4,38E-04
Xr-67 3.91E207 5.408-02 4.476+03 2.41E+02 1.10E-03 3.756-05 8.21E+05 3.08E+01 0.008+00 0.00E+00 2.18E+02 7ASE-06 8,21E+05 6.12E+00
Kr-S8 5.436+07 7.50E,02 1.13E-04 3.47E802 1.52E+03 520E-05 2.02E808 1.05E+02 0.00E+00 0.004E00 3.03E+02 1.04E-05 2.02E+06 2.10E+01
Kr--9 6.75E+07 9.32E-02 1.062E04 9.51E+02 1.89E6-03 6.476-05 1.90+E06 1.23E6,02 0.006E+0 0.00E-00 3.77E+02 1.29E-05 1.90E+06 2.44E+01
ae-131m 1.06E+06 1.49E-03 4.29E÷01 6.40F-02 3.03E401 1.036-06 2.082+04 2.15E-02 0.006E-00 0OOE+O0 8.03E+00 2.068-07 2.086E.04 4.29E-03

Xa-133ra 6.05E+06 6.97E-03 1.49E+02 1.04E+00 1A2E+02 4.84E-06 4.30E+04 2.08E-01 0.00E0O0 0.00E+00 2.82E+01 9.63E-07 4.30E+04 4.14E-02
Xe-133 1.60E+08 2.21E-01 1.76E+02 3.89E+01 4.496+03 1.53E-04 3.45E+04 5.29E+00 0.00+E00 O.00E+00 8.93E+02 3.05E-05 345E*04 1.05E+00
Xe-135m 3.36E+07 4-64E-02 2.15E503 9.976+01 9.421-:02 3.22E-05 4.48E+0 1.44E•01 0.006E+0 O.00E+00 1.57E+02 6.41 E-06 4,46E+05 2.06E+00
Xe-13S 4.84E+07 6.688-02 1.256+03 8.35E+01 1.38E+03 4.64E-05 2.57E4(05 1.19E+01 O.O0E+00 0.OOE+00 2.701+02 9.23E-06 2.57E805 2.376+00
Xe-137 1 46E*08 2.02E-01 9.55E+02 1.93E+02 4.09E-03 .40E-04 1.94E+05 2.72E+01 O.OE+00 0.OOE060 8.156E02 2.78E-05 1.946+05 5.41E600
Xe-138 1.36E+08 1,5E-01 8,27E+03 1.1BE+03 3,81E+03 1.30E-04 1.176+)08 1.52E+12 0.00E.00 0,00E+00 7.59E+02 2.59E-05 1,17E+06 3.02E+01
1-131 3.89E+05 5.37E-04 4.66E+05 2.50E6-02 1.09E+01 3.736-07 1.976+04 7.36E-03 2.44E-07 1.31E+04 2.17E+00 1.42E-08 1.97E+04 1,46E-03
1-132 5.70-+05 7.876-04 4.33E4-04 3.41E+01 1.8E+01 5.46E-07 1.19E+05 6.48E-02 2.906E05 2.28E+02 3,18E+00 1.09E-07 1.19E-05 1929E-02
1-133 8,00E+05 1.10F.03 1.28E÷D5 1.41E+02 2.24E+01 7.67E-07 3.14E+04 2.41 E-02 5.77E+06 6,37E+03 4.46E+00 1.53E-07 3.14E+04 4.79E-03
1-134 8.856E05 1.22E-03 2.69E+94 3.29E+01 2.48E+01 8.4E-07 1.368+05 1,15E-01 7.60E+04 9.29E+01 4.94E+00 1.69E-07 1.36E+05 2.296-02
1-135 7.60E+05 1.05E-03 7.108E44 7.45E+01 2.136+01 7.286-07 8.186+04 5.94E-02 1.19E-06 1.25E+03 424E+00 1.45E.07 8.16E+04 1.18E-02

7.24E+08 4.19E*03 4.73E+02 2.I0E+04 1.38E-04 9.422E01

TEDE cpm Child Thyroid Com
1.0OE+02 4.73E+04 5.0-OE02 4.71E+04
5,00E+01 2.37E+04 2.50E+02 2.35E+04
1.00E+03 4.73E+05 5.00E+03 4.71E6-5
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Monitor efrodendes rom ERS-SFL-85.031
•,'O 444! I 0 0A4fl

Pm-release iodine mlltelaln in ERS-MPIO1-002 (iodines reduced 0.01)Releaea Flow Rate = i 202.•04 crn m 2.93E÷07 eels

XIO = 1 .03E-04 s/rn3

Release (uC/s) CF forTEDS * 9.40E+04 (ExpressIonS)
Release (uC~fsl CF frtllwl .5~3 Ixrsls~V .R as --. ~te 6 20*0 I .3E0

u! oniy AAy
SO LOCA Ralio

Isotope (Cq)
Kr-83m 2.49E-01 6-21 E-04
Kr-85m 8.90E-01 2,22E-03
Kr-85 7.90E+01 1.97E-01
Kr-87 5.64E-01 141E-03
Kr-SO 1.64E+00 4.09E-03
Kr-S9 1.44E-02 3.59E-05
Ke-131m 3.36E+00 ,38E-03
Ke-133m 3,01E+00 7.51 E-03
Ke-133 2102E+02 5.04E-01
Ke-135m 8.91E+01 2.22E-01
Ke-135 2.00E+01 4.99E-02
(a-137 4.3-2-02 1.09E-04
Ce-138 3.03E-01 7.56E-04
-131 9.92E.02 2.48E-04
-132 1.02E-01 2.548-04
-133 1.726-01 4.29E-04
-134 1.18E-01 2.94E-04
-M13 1.31E-01 3.27E-04

4.01F+02

EfftecJve Uourn
DCF DCF Release Relese Efficiency Rate

(mrerm-msuCi-v) (uCl/s) (uOVcc) (cnlruCi/c) (cpm/lmremb)
4.69E-01 2.91 E-04 5.84E+04 2.60E-06 2.69E+03 5.37E-03
8.17E+02 1.81E+00 2.09E+02 7.13E-06 1,63E+05 1.16E+00
1.12EE01 2.21E+00 1.86E+04 6.33E-04 2,786E+03 1.76E+00
4.47E403 6.29E+00 1.32E+02 4.52E-06 8,21E+05 3.71J+00
1.13E604 4,62E+01 3.85E+02 1.31E-05 2.02[+06 2.66E÷01
1,02E+04 3.66E-01 3.38E+400 I-.I-07 1.90E+06 719E-01
4.29E+01 3.60E-01 7.88E+02 2.69E-05 2.08E.04 5.61 E.01
1.4I1202 1.12E200 7.06-E02 2.4E2-05 4.306+04 1.04E+00
1.76E*02 8,87E#01 4.74E+04 1.62E-03 3.45E+04 5.59E÷01
2.15E+03 4.78E+02 2.09E+04 7.14E-04 4.46E.05 3.19E+02
1.25E+03 624E601 4.69E+03 1.60E-04 2.571+05 4.12E-401
9.5M2+02 1.04E-01 1.02E+01 3.49E-07 1.94E+05 6.792.02
6.2"E+03 4.74EE6+ 7.11E+01 2.43E-06 1.17E+06 2.S3E+00
4.66E+05 1.15E*02 2.33E+01 7.95E-07 1.97E+04 1.57E-02
4.33E+04 1.102O01 2.3E+0t 8.16E-07 II9E+05 9.70E-02
1.28E605 5.49E+01 4,03E+01 1.38E-06 3.14E+04 4.33E-02
2.69E+04 7,92E400 2.77E+01 9.466-07 1.36E÷05 1.29E-01
7.10IE04 2,32E+01 3.07E+01 1.06E-06 8.16E204 8.56E-02

9.05E+02 4.54E+02

Effective Count
DCF DCF Release Release Efficency Rate

fmrem-r 3
/uCi-v• (uCi/a) (siCtc) (cpttvm) (CpnAirenhl)

0.001+00 0,0OE200 5.87E+00 2.01E-07 2.69E+03 5,40E-04
0,004+00 0.00E+00 2.IE0201 7.172-07 1,63E+05 1.17E-01
0.006+00 0,00.+00 1.86E+03 6.36E.05 278E2+03 I.T7E-01
0.00±E00 O.0E0+00 1.33E+01 4.54E-07 8.21E205 3.73E-01
0.00E+00 O.00E+00 3.87E201 1.32E-06 2.02E+06 • 2.67E00
0.002±00 0.00E*00 3.40E-01 1.1GE-08 1.902E05 2-2O-02
O.0OE+00 0.QOE+00 7,92E+01 2.71E-06 2.08E+04 5.64E.02

E00600 0.00E+00 7.tOE+01 2.42E-08 4.30E-04 1,046-01
0,00E.00 O.0OE+O0 4.72E+03 1.63E-04 3,45E+04 5.61Z+00
0.002+00 0.002E00 2.10E+03 7.18E-05 4.46E+05 3.20E+01
O,0E000 0.006-00 4.72E+02 1.61E-05 2.57E+05 4.14E+00
0.00E-00 0.00E+00 1,03E+00 3.51E-08 1.94E+05 6.83E-03
O00OE+00 0.006+00 7.14E+00 2.44E-07 1.17E+08 2.856E-01
2.446+07 6.04E+03 2.34E+00 7.992-08 1.97E+04 1.58E-03
2,90E-05 7.38E+01 2.40E200 8,22E-08 1.19&405 9,756.03
5.77E+06 2,48E+03 4,06E+00 1.39E-07 3.14E+04 4.35E-03
7,60604 2.24E+01 2.78E+00 9.51 E-08 1.36E205 1.292-02
1.19E+06 3,89E+02 3.09E+00 1.06E.07 8.16BS04 8.612-03

9.00E+03 3.23E-04 4.56+401

TEDE CpC ONId Thyroid qvs
1.0OE+02 4.54F+04 5.00E+02 2.28E+04
5.001+01 2.27E*04 2.50E+02 1.14E+04
1.006E03 4.54E+05 5.00E+03 2.28E605

XtQ - 1.03E.04 s/ms
Mobito efficiencies from ERS-SFL-85-031 Po-release Iodine mid gation In ERS-MPD-01-002 (iodines reduced 0.01) Release (uCss) CF forTEDE = 1.98E205 (Expression 5)

-11I L SAIO Release FowRts= 6.2,E04 4cmn 2.932+07. ccs Release (uCil) q rChild Iynrold = 1,09E+05 (Exoression 5)
Ul & U2 Activity Efect .. Count E Count
RCGA Ratio DCF DCF Release Release Efficiency Rate DCF OCF Release Release Efficiency Rate

Isotope (CO (mrem-ns,/uci-v) (uCl/s) (uKicc) (•miaCitc) (c•Tmemlh) (mremat/uci-v) (uCvs) (uCetc) (cpm/uCitoc) (cpmhtremnb)
Kr-,83m 3.822+01 2.48E-03 4.69E-01 1.16E-03 4.86+0"2 1.67E-05 2.69E403 4.502-02 0.OOE+00 0.004E00 2.70E+02 9-23E-06 2.69E+03 2.49E-02
Kr,8m 9.12E+01 5.911-03 8.176+02 4.M3E+00 1.17E+03 3.99E-05 1.63E+05 6.52E+00 0.00E+00 0.004E0D 6.45E+02 2.20E-05 1.63E+05 3.60E+00
Kr-OS 2,22E+02 1.44E-02 1.12E+01 1.61E-01 2,84E+03 9,71E-05 2.78E+03 2.70E-01 0.002E00 0.00E+00 l167E+03 5.37E-05 2.78F+03 1.49E-01
KrI87 5.22E+01 3.38E-03 4.47E+03 1.51E+01 6,68F+02 2.28E-05 8.21E+05 1.62E+01 0.00E+00 O.00E+00 3.69Efn2 1.26E-O5 8.212+06 1,04E601
Kr-S8 1.63E+02 1.06E-02 1.13_+04 1.19E+02 2.09E+03 7.136-05 2.026+06 1,44E+02 O.OOE00 0.02E+O0 1.15E+03 3,94E.05 2.026+06 7.986+01
Kr-89 3.76E+00 2.44E-04 1,02E+04 2.49E-00 4.81E+01 1.65E-06 1.90E+06 3.13E+00 O0.00+O0 0.OOE+00 2.66E+01 9,09E-07 1.90E+06 1.73E+00

e-131m 1.86E+02 1,216.02 4.29E+±0 5.17E-01 2.3E803 8.141-05 2.08E+04 1.696+00 0.00E+00 0.OOE+00 1.32F+03 4.602.05 2.082O04 9.36E-01
Xe-133m 2.23E+02 1.45E-02 1.49E+02 2.15E+00 2,88E+03 9.76E.05 4,30E÷04 4.19E+00 0.00E+00 0.00E+00 1.586+03 5.39E-05 4.301+04 2.32E+00
Xe-133 1.32E-04 8.G66-01 1.76E+02 1.51E+02 1.69E+05 5.78E-03 3.45E+04 1.99E+02 0.00E+00 0.Q0E+00 9.342+04 3.196-03 3.45E+04 1,10E202
Xe-13m 1.42E÷02 9,21E-03 2.15E+03 1.96E+01 1.82E+03 6.21E-05 4.46E+05 2.77E+01 0.00E+00 0006.00 1.002E03 3A3E-05 4.46E+05 1-53E+01
Xe-l35 1.06E#03 6.87E-02 1.25E+03 8.69E+0 I 1.36E+04 4.64E.04 2.57E+05 1.19E+02 0.OOE200 O.0OE400 7.606+03 2.W56-04 2.57E+05 8,58E601
Xe-137 9.686400 6.28E-04 9.55E402 5.99E-01 1.24E+02 4.24E-06 . 1.94E+05 8.23E-01 0.00E+00 0.006E00 62S52+01 2.34E-06 1.94E+05 4.55E-01
Xe-138 3.38E+01 2.19E-03 6.27E*03 1.37E+01 4,33E+02 1.48E-05 1.172E06 1.72E+01 0.0O2+00 O.00E+00 2,39E+02 8.17E-06 1.17E+06 9.53E+00
1-131 4.53E-01 2.94E-05 4.66F-05 1.37E+01 5.80E+00 1.98E-07 1.97E+04 3.911-03 2.44E+07 7.176+02 320E+00 1.10E-07 1.97E+04 2.16E-03
1-1132 1.56E-02 1.01E-06 4.33E+04 4.36E-02 Z.00E-01 6.83E-09 1,19E+05 8.10E-04 2,90E+05 2.93E-01 1.10E-01 3.776-09 1.19E+05 4.48E-04
1-133 1.55E-01 1,00E-05 1.28E+05 1.29E+00 1,986+00 6.78E-08 3.14E+04 2.13E-03 5.77E+06 5.80E+01 1.10E00 3.75E-08 3,14E+04 1.18E-03
1-134 919E-03 6.02E-07 2.69E+04 1.6ZE-02 1.19E-01 4.082-09 1.36E+05 5,53E-04 7.60E+04 4.58E-02 6.576-02 2.25E-09 1.36E+05 3.05E-04
1-135 5.80E-02 3.76E-06 7.106E04 2.67E-01 7A3E-01 2.54E-08 8.16E+04 2.076-03 1.192+06 4.47E+00 4.10E-01 1.40E-08 6.16E+04 1.14E-03

1.54E604 4.31e+02 5.43E+02 7.79E+02 3.73E-03 3.00E+02
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TEDE tpm
1.00E+02 5.43E+04
5.00E+01 2.72E+04
1.00I+03 5A32+05

Child ThmWi cpus
5.00E202 1,50E+05
2.50E+02 7.50E+04
5.00E+03 1.50F+06

A



Montlor efflcienrdes from ERS-SFL-85-03t Pre-ralease iodine mitigaton In ERS-MPD-01-002 (Iolnes reduced 0.01)
RsneI• Fln~aRstes R,2CPQFlA• elm . 2 l'•:fl7 ri-It

X/Q = 1.03E.04 s/rm
Release (uCi/s) CF for TEDE = 1.17E+05 (_xpreseion5)

Release Iuat/st CFfor ChilThvnid = 518.1603 tExareseion51
V

R~~~~~ ~ ~ ~ ase Fl Rae- 6-EG m29E0 d ees u,1s FfrC~ hod-56 lmsn5
Ul U UZ Actlvity

LOCA Gap Ratio
Isotope (C4)

Kr-83m 9.01E+01 2.022.03
Kr-85r 221E+02 4.96E-03
Kr-85 127E4+03 2.85E-02
19-87 8,45E+01 1.09E-03
Kr-88 3.58E202 8.03E-03
Kr-8, 750E-02 168E-06
Xe-131m 726E+02 1 3E-02
Xe-133m 6.33E+02 1.42E-02
Xe-133 . 3.72E204 8.34E-01
Xe-135m 1.24E+03 2.78E-02
Ke-135 2.71E+03 6.08E-02
Xe-137 2.36E-0? 5.72E-06
Ke-i 38 7.80E.00 1.75E-04
1-131 2.73E201 6.12E-04
1-132 1.32E+01 2.96.-04
1-133 1.OSE+01 2,38E-04
1.134 6.51E-01 1.46_-O5
-135 3.38E+00 7,58E-06

'AA1F+fl'

DCF
(mrem-m 

3
uCI-v)

4.69E-01
B.17E.02
1.12E*01
4A7E+03
1.13E+04
1.022E+4
4.29E*01
1.49F*02
1.76E+02
2.15E203
1.25I+03
9.55E+02
6.•.7E03
4.66E-05
4,33E+04
1.28E+05
2.69E.04
7.10E÷04

Effecive Count
DCF Release Release Efficiency Rate

(uCits) (uCifcc) (cpm/uCAtcc) (cpm/mremnh)
9.48E-04 2.37E202 8.11E-06 3.58E-01 2.90E-06
4.05E200 5.82E÷02 1,99E-05 2.17E+01 4-311E-04
3,19E-01 3,34E203 1,14E-04 7.98E.01 9.11E-05
8A4E.-00 2.22E+02 7.60E-06 1.09tE02 828E-04
9.07E201 9.43E+02 3.22E-05 2.69E,02 6.661-03
1.72E-02 1.97E-01 6.75E-09 2.52E+02 1.70E-06
6.98E-01 1.912*03 6.53E-06 2.76E+00 1.81E-04
2.1 IE+00 1.67E203 5.70E-05 5.71E+00 3-25E-04
1.47r+02 9.79E-04 3.35E-03 2.83E+00 9ABE-03
5.98E+01 3.26e+03 1.12E-04 5.92E+01 6.61E-03
7.60E+01 7.14E+03 2.44E-04 3.41E+01 8.31E-03
5.46E-03 8.71E-01 2.29E-08 2.58E+01 - 5.92E-07
1.10E+00 2.05E+01 7.02E-07 1.55E+02 1.0824
2.85E*02 7.19±E01 2.46E-06 2.62E+00 6.44E-06
128E+01 3.48E+01 1.19E-06 1.58E+01 1.87E-05
3.04E+01 2.79E+01 9.54E-07 4.17E+00 1.982-06
3.93E-01 1.71E+00 5.86E-08 1,81E+01 1.0E-0
6.38E+00 8.90-E00 3.04E-07 1.08E+01 329E-06
7.24F+02 2•512.02

•DCF
(mrem-s,'uCl-V)

0.00E+00
0.00E+00
0.00E400

0.0012400O.OOE200
0.00E*00
0.00*E00
0.00E+00
0.00E+00
0.00E+00

0.00E*00
2.44E207
2.90E+06
5.77E206
7.602E04
1.19E+06

Effectve Count
DCF Release Release Efficency Rate

(uC/aS) (uCilcc) (wpm/uCi/cc) (cpxnhrem/h)
0,00E'00 1.042E01" 3.56E-07 3.58E-01 1.272-.07
0.002*00 2.56E+01 8.74E-07 2.17E+01 11192-05
0.00E+00 1.47E202 5.02O-06 7.98E-01 4.00E.06
O.002E00 9.78E+00 3.34E-07 1.09E+02 3.64E-05
0,00E+00 4.14E201 1.42E-06 2.69E+02 3.80E-04
0.00E+00 8,68E-03 2.96E-10 2,52E+02 7.482-08
O.00E+00 6A0S*01 2.87Z-06 2.76E800 7.93E-08
0.00E+00 7.32E201 2.50E-06 5.71E+00 1.43E-05
0.002+00 4,30E-203 1.47E-04 2.83E+00 4.186-04
O.OOE00 0 1.43E+02 4.902-06 5.92E+01 2.9011-04
O.OOE00 0 3.14E202 1.07E-05 3.41E+01 3.65E-04
0.060E00 2.96E-02 1.01 E-09 2.581*01 2.60E8-0
O.08E+00 9.02E-01 3.08E-08 1.55E÷02 4.77E-06
1.49E204 3.16E+00 1.082-07 2.62E+00 2.83E-07
8.58E+01 1.53E200 5.22E-08 1.58E+01 822E-07
1.37E+03 1.23E--00 4.19E-08 4.17E+00 1.75E-07
1.11E*00 7.53E-02 2.57E-09 1.81E+01 4.65E-08
9.02E201 3.91 E-01 1.34E-08 1.08E+01 145E-07
1.65E+04 1.76E-04 1.54F-03

TFDE cpm Child Thyroid cpm
1.00E*02 3.51E200 5.00E+02 7.702-01
5.00E+01 1.75E+00 2.50E+02 3.85E-01
1.00E. 03 3.51 E+01 5.002.03 7.708E.00

XM 1.03E-C4 sam
3

Montitor efflctendtes froms ERS-SFL-85-031 Pre.mlease iodine mitigation in ERS-MPD-01-002 (lodines reduced 0.01) Release (uCIl/s) CF for TEDE = 1.36E+05 (Expression 5)
-ill HR Release Flow Rate = 6.20E+04 of/r , C-91+07 ccjs Release fuCi/s) CF for Child Thiwold 7.70E+03-(Eaxression 51

U11 & U2 Activity Efflctive Count Effective Count
DRA LOCA Ratio DCF DCF Release Release Effciency Rate DCF DCF Release Release Efficiency Rate

Isotope (CI) (mMM-.mNuCi-y) (uCifs) (uCilce) (cps*/uCVcc) (cpmfnmrem/h) (mrem-m/uCi.v) (uCi/s) (ucA/cc) (cpmAuCi/cc) (cpnninrern/h)
Kr-83m 1.802*03 2.05E.03 4.69E-01 9.61E-04 2.78E202 9.51E-06 3,5E-01 3.40E-06 0.00E-00 0.00E+00 1.58E201 5.39E-07 3.58E-01 1,93E-07
K:-85m 4.41-+03 502E-03 8.1TE702 4.110E+00 6.82E+02 2.33E-05 2.17E+01 5.05E-04 0.00E*00 0.002*00 3.87E*01 1.32E-06 2.17E+01 2.87E-05
Kr-85 1.27E+04 1.45E-02 1.12E+01 1.622-01 1,96E+03 6.71E-05 7.98E201 5.35E-05 0.00E*00 0.00E+00 1.11E+02 3.80E-06 7.93E-01 3.03E-08
Kr-87 1.69E+03 1.92E-03 4.47E+03 8.60E+00 2.81E+02 8.93E-06 1.09E+02 9.74E-04 0.00-•0 0.002+00 1.48E01 5.06E-07 1.092+02 5.52E-05
Kr-88 7,16E*03 6.15E-03 1.13E+04 9,21E+01 1,11*+03 3.78E-05 2.69E+02 1.02E-02 O.00E+00 0.00E+00 6.28E+*0 2.14E-06 2.69E+02 5.77E-04
Kr-89 150E+00 1.71E-06 1.02E+04 1,74E-02 2.32E-01 7.92E-09 2.52E+02 2.002-06 0.00E+00 0.002E00 1.31E-02 4.49E-10 2.52E+02 1.13E-07
Xe-131m 1.45E*04 1.65E-02 4.29E+01 7.08E.01 2.24E+03 7.68E-05 2.76E+00 2.12E-04 0.00E+00 0.00E+00 1.27E202 4.34E.06 2.76E+00 1.20E-24
Xe-133m 1.27E+04 1.45E-02 149+E02 2.16E-00 1.96E+03 6.71E-05 5.71E200 3.83E.04 O.OE+00 0.00E*00 1.1 TE+02 3.80E-06 5.71E÷00 2.17E-05
Xe-133 7.43E.05 8.46E-01 1.76E+02 1.49E+02 1.15E+05 3.92E-03 2.83E+00 1.1IE-02 0.002E00 0.00E+00 6.51E+03 2.23E-04 2.83E+00 6.302-04
Xe-135m 2A4820.4 2.82E-02 2.151203 6.072+01 3.83E+03 1.312E-4 5.92E+01 7.76E-03 0.00E+00 O.00E+00 2.17E202 7.43E-08 5.92E201 4.40E-04
Xe-135 5.42E+04 6.17E-02 1.2SE+03 7.72E+01 8.38E+03 2.86E-04 3,41E+01 8.76E-03 0.6O0+00 0.002E00 4.76-+02 1.62E-05 3.41E+01 5.54E-04
Xe-137 5.09E+00 5.80E06 9.55E+02 5,54E-03 7.87E-01 2.69E248 2.58E+01 6.94E-07 0.00w+00 O.00E+00 4.46E202 1.52E-09 2.58E601 3.94E-08
Xe-138 1.56E+02 1.78E-04 6.27E+03 1.11E+00 241E+01 624E-07 1562E÷02 1.28E-04 0.002+00 O.0OE+00 1.37E+00 4.67E-08 1.55E+02 7.23E-06
1-131 3A4E+02 3.88E-04 4.66E805 1.81E+02 627E+01 1,80E-08 2.62E+09 4.72E-06 2.44E-07 9.48E203 2.99E+00 1.02E-07 2.62E+00 2.68E-07
.132 2.64E+02 3.014E-4 4.33E+04 1.30E+01 4.08E+01 1.39E-028 .58E01 2.202-05 2.90E+05 8.72E*01 2.312E00 7.91E-08 1.58E+01 125E-06
1-133 2.12E+02 241E-04 1.282+06 3.09E201 3282E01 1.12E-06 4.17E+00 4.67E-06 5.77E+06 139E+03 t.88E+00 6.35E-08 4.17E+00 2.65E-07
-134 1.30E201 1.48E45 2.69E204 3.98E-01 2.01E+00 6.87E-0. 1.8121101 124E-06 7.60E+04 1.132.1+0 1.14E-01 3.89E-09 1.81E+01 7.034-08

1-135 6.75E+01 7.69E-05 7,10E+04 5.46E+00 1.04E+01 3.57E-07 1.08E+01 3.86E-06 1.19E+08 9.152.01 5.92E-01 2.02E-08 1.088*01 2.19E407
8.782+05 6,27*E02 - 4.11E-02 1.10E.04 2-63E-04 2.33E-03

TEDE cpm Ctld Thyroid cpm
1.002+02 4.11E+00 5.00E+02 1.17E,00
5.00*+01 2.05E+00 2Z50E+02 5.83E-01
1.0oE0+03 4.11E+01 5,00•*03 .17*E+01
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Monitor efficrencies from ERS-SFL-85-031
RlaePte-release iodine mftiqalloi in FRS-WMPDl-W12 Whdies reduced 0.011'

X10 - 1.03E-04 s.im
Release(uCWs)CFWo'TEDE= 6.41E+05 (Expression5)

V

Flow R = 6 2OE404 dM 2ME+07 a

Isotope
Kr-83m
Kr-85m
Kr-05
Kjr-11?
Kr-SB8
Kr-69
Xe- I1m
X-1433ni
1(0-1133
Ke-136m
tle-135
Ko- 137
IKe-136
-131
k132
k133
ý134
0l35

UI only ACUIly
LOCA RCS Ratio

(CI)
1.34E-03 2.27E-05
5.53E.03 9.39E-05
3,27E01 5.55E-01
7.04F-04 1.19E-05
6.02E-03 1.02E-04
2.92E-08 4.96E-10
1.18E+00 2.00E-02
1.81•-01 3.07E-03

2.48OE01 4.210-0t
121E-02 2.05E-04
1.86E-02 3.16E-04
1.19E-07 2.02E-09
1.32S.05 2.24E.07
51AI-03 9.18E-05
1.62E.03 6,14E.05
1.386-03 2.34E-05
3.81o-05 6.13E.07
3.76E-04 6.3aE-06
1. RQF4.n

DCF
Imrem-nOluCi-v)

4.69E.01
8.17E*02
1.12E+01
4.47E+03
1.13E+04
1.02E.04
4.29E*01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+06
4.33E+04
1.28E÷05
2.69E+04
7.10E+04

Effeclie
DCF Release Release

fuChls) (uC6fcc)
1.07E-05 1.46E-01 4.9M0-07
7.67E-02 6.02E401 2.06E-06
6.22E+00 3.56E+05 1.22E-02
5.34E-02 7.66E+00 2.62.-07
1,15E*00 6.55E+01 2,24E-06
5.06E-06 3.ISEo04 1.09E.11
8.59E-01 1.28604 4.39E-04
4.58E-01 1.97E+03 6.73E.05
7.41E+01 2.70E05 9.22E-03
4.42E-01 1.32E+02 4.50E-06
3.95E-O1 2.02E602 6.92E-06
1.93E-06 1.29E-03 4.42E-11
1.40E-03 1.44E-01 4.91E-09
4.28E+01 5.89E+01 2.0tE-06
2.66E+00 3.94E+01 1.35E-06
3.00E00 1.50E01 5.13E-07
1.65E-02 3.93E-01 1.34E.08
4.53E-01 4.09E+00 1.40E-07
1 _'l'1(F:+fn9

Count
Efficiency Rate

(cornfliCft) (cpn, nrenm•)
3.58E-01 1.78E.07
2.17E+01 4,46E-05
7.90E-01 9.70E-03
1.09E+02 2.B8E-05
2,6E+002 .020.-04
2,52E+02 2.74E-09
2.76E+00 1.21E-03
5.71E+00 3.84E-04
2.83E+00 2.61F-02
5.92E+01 2.66E-04
3.41 E+01 2.36E-04
2.58E+01 1.14E-09
1.55E+02 7.60E.07
2.62E+00 5.27E-06
1.58E+01 2.12E-05
4.17E*00 2.14E-06
1.81E+01 2.42E-07
1.08E+01 1.51E-08

OCF
frnem-m'JuCi-v)

0.OOE+00
O.OOE+00
O.OOE+00
0.00E+00
O.OOE-00
O.E0+00
O.OOE+00
OO.E0+00
0.00E+00
0.00E+00
0.OOE+00
O.OOE.00
O.DOEDO0
2.44E+07

2.90E005
5.77E+06
7.60EE04
1.19E-06

Effective
DCF Release Release

(fChs) (uClicc)
O.OOE+00 8.066-01 2.75E-08
O0OE+00 3.32E+00 1.14E-07
0.0OE+00 1.97E+04 6.72E-04
0.O0E+00 4.23E.01 1A5E-08
0.OOE00 3.62E+00 1.24E-07
O.OOE+00 1.76E-05 6.00E-13
O.004E+0 7.09E102 2.42E-05

.0000E00 1.09E+02 3.72E-06
0.00.E00 1.49E+04 5.0GE-04
0,0OE+00 7.27E+00 2.49E-07
0.001+00 1.12E+01 3.82E-07
O.OE+00 7.15E-05 2.44E-12
0.00+E00 7.94E-03 2.71E-10
2.24E+03 3.25E+00 1.11E-07
1.78E+01 2.180E00 7.44E-08
1.35E+02 8.30E-01 2.84E-08
4.66E-02 2.17E-02 7.42E-10
7.59E+00 2.26E-01 7.72E-09
2 AF+031 I VIF.03

Count
Efficiency Rate

(cpmtuCicc) (oprnmrern/h)
3.S8E-01 9.84E-09
2.17E+Ot 2.451206
7.96E-01 5.36E-04
1.091+02 1.50E-06
2.69E+02 3.32E-05
2.52E602 1.510.10
2.76E+00 6.70E-05
5.71E+00 2.12E-05
2.83E+00 1 .44E.03
5.92E+01 1.47E-05
3.41E+01 1.30E-05
2.58E+01 6.31E-11 .
1.55E+02 4.20E-08
2.621400 2.91E-07
1.58E+01 1.17E.06
4.17E+00 1.1BE-07
1.81E+01 I 34E-08
1.08E+01 a.37E-08

213E-03
TEDE cpm Child Thyroid cmi

1.00E+02 3.850+0D 5.0DE+02 1,07E+00
5.00*E01 1.93E+00 2.50E+02 5.33E-01
l.0OE+03 3.86E+01 5.000.*3 1.07E+01

W/O - 1.03E-04 sfm
3

Monntor efficiendes from ERS-SFL-85-031 Pre-release Iodine mtiga•ion in ERS-MPMI-002 (rodlines reduced 0.005S Release (uCis) CF for TEDE - 2.03E+04 (Expression 5)
-111 HR SA9 Release Flow Rate - 6.20E+04 cfro 2.93E007 •Js Re.lease (uCsil CF for Chd Thyroid= 4.040+D3 lExression 5)

Ul only Activ:y Effective Count Effective Count
LOCA TiO Ratio DCF DCF Release Release Efliclency Rate DCF DCF Release Release Efficiency Rate

Isotope (C) (mrem-r.iuCIvl (UCWON (uChicc) (cpmAnCt/c) (cprVnmf•hlt) (mrem-mrAuClWy) NUBe) (uCi/cc) (cpmruClfcc) (cpm/mreml,)
Kr-83m 9.46E+06 1.31E-02 4.69E-01 6.13E-03 2.65E002 9.07E-06 3.58E-01 3.24F-06 O.00E+00 0.OOE+00 5.28E+01 1.80E-06 3.68E-01 6.45E-07
Kr,85m 1.956E+07 2.69E-02 8.17E+02 22.0E001 5.476.02 1.87-E05 2.17E+01 4.05--04 0.00E-00 0.OOE+00 1.09F+02 3.72E-06 2.17E+01 8.06E-05
Kr-85 6,27E005 1.14E-03 1.12E+01 1.28E-02 2.32E+01 7.926-07 7.98•E01 6.321-07 0.000+00 0.00E+00 4.61E+00 1.58E-07 7.98E-0I 1.26E-07
Kr-87 3.91E+07 5.40E.02 4A7E•03 ,.41E.02 1.10E+03 3.75E-05 109I+02 4.096-03 0.00E+00 O.OOE+00 2.AE.02 7.45E-08 1.0gE+02 8.13E-04
Kr-86 5.43E.07 7.50E-02 1.13E+04 0.470E02 1.52E+03 5.20E-05 2.69E+02 1.40E-02 0.00+E00 0.001+00 3.03E+02 1.04E-05 2.69E+02 2.78E-03
Kr-89 6,75E*-07 9.32E-02 1.02E0*4 9.51E*02 1.89E+03 6,47E-05 2.52E*02 1,63E-02 0.OOE+00 0.O*E+00 3.77E+02 1.29E-06 2.52E+02 3.25E-03

1-31m 1.081+06 1.49E-03 4.29E+01 6,40E-02 3.03E+01 1.03E-06 2.76E+00 2.86E-06 O.O0E00 0.OOE+00 6.03E+00 2.06E-07 2.76E÷00 5.69E-07
Xe-133m 5,05+06 6,97E-03 1.49E+02 1.04E+00 1.42E+02 4,84E-06 5,71E400 2.76E-05 0.00E+00 0.00E+00 2.82E+01 9.63E-07 5.71E+00 5.49E-06
Xe133 1.60E+08 2.21E.01 1.76E+02 3.89E+01 4.49E+03 1.53E-04 2.83E+00 4.34E-04 O.00E+00 O.O0E+00 8.936+02 30S5E-OS 2.83E*00 8.64E-06
Xe-135m 3.36E+07 4.64E-02 2.15E+03 9.97E+01 9.42E+02 3.22E-05 5.92E+01 1.g1E-03 0.OOE+O0 O.00E+00 1.87E+02 6.41 E-00 6.92E+01 3.790.04
Xe-135 4.84E+07 6.08E-02 1.25E+03 8.35E+01 1.36E+03 4.64E-05 3.41E*01 1.560-03 0.00+E00 0.00*E00 2.70E002 9.23E.06 3A.E+01 3.15E-04
Xe-I37 1.A6F06 2.02E-01 9,55E+02 1.93E+02 4,09E+03 1.406-04 2.58E+01 3.61E.03 0.OOE-00 0.00E+00 8.156*02 2.78E-05 2,68E001 7.180-04
YO-138 1.36E+08 1.681-01 6.271+03 1.18E+03 3.81E+03 1,30E-04 1.55E+02 2.026-02 0.000+00 0.00E+00 7.59F+02 2.591-05 1.55E+02 4.01E-03
t-131 3.89E+05 5.370-04 4.66E*05 2.50-+02 1.09E+01 3.73E-07 2.62E*00 9.77E-07 2.440+07 1.31E+04 2.17E+00 7.42-00 2.62E+00 1.94E-07
1-132 5.706+05 7.87E-04 4.33E+04 3.41AE01 1.6E0001 5.46E-07 1.511501 8.60E.06 2900E05 2.28E+02 3186E+00 1.09E-07 1.58E+01 1,71E.06
1-133 8.006*05 1.10.-03 11.28E05 1.41E-02 2.24E+01 7.67E-07 4,17E+00 3.20E-06 5.77E*O6 6.37E-03 4.46E+00 1.53E-07 4.1711+00 6.36E-07
1-134 9.856E05 1.22E-03 2.69E+04 319*E01 2.486+01 0.48-E07 .810E*01 1.53E-05 7.60E+04 9.29E+01 4.94E400 1.69E-07 1.81E+01 3.05E-06
1-135 7.60E+05 1.05E-03 7.10E+04 7.45E*01 2.13E+01 7.28E-07 1.08E401 7.89E-06 1.19E.06 1.25E-03 4.24E+00 1.45E-07 1.08E+01 1.57E-06

7.24E+08 4.19E403 6.26E-02 2.10E+04 1.38L-04 1.240-02

TEDE CPM Child Thyroid lm
1.00E+02 8.26E+00 5.0E0002 6.22E+00
5.00E+01 3,13E000 2.50E+02 3.i1E+00
1.00E+03 626E+01 5.00E+.0 §.22+(+0$
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Mowor efficience3s from ERS-SFL-06-031
lvtlll 1MO 0A+ Pre-releese iodine mAigaheIn l ERS-MPO-O1-002 od~nea reduced 0.01)

Release Flow Rate - 6 20E.04 dm t 2.93E-07 ccds

X/0 = 1.03E.04 s/$r
Release (uCial CF for TEDE = 9.40E+04 (Epression 5)

Release (uCI/sI CF fom Child ThVToiII = 9.45F_+03 (Esomessian 51
I Release (uCYsl CF for Child Thvroid, = 9.45F+03 (ExaressionS)

Ulonly Activity
SB LOCA Ratio

Isotope (Ci)
Kr-83m 2.49E-01 6-21E-04
Kr-85m 8.90&.01 2.22E-03
Kr-85 7.9QE0201 1.97E-01
Kr.,7 5.64E-01 1.41E-03
Kr-88 1.64E+00 4.09E-03
Kr-89 1.44E-02 3.59E-.05
Xe-131m 3.36E+00 8,38E-03
Xe-133m 3.01E+00 7.51E-03
Xe-133 2,02E+02 5.04E.01
Ke-135m 8,91E.01 2.22E-0l
KL•-135 2.00E#01 4.M-02
Ke-137 4.36E-02 1.09E-04
Ke-138 3.03E-01 7.56E-04
1k131 9.92E-02 2.48E-04
-132 1.021-01 2.54E-04
ý1133 1.72E.01 4.29E.04
1-134 1.18.01 2.94F-04
1-135 1.311-01 3.27E-04

4.01.+02

trl s ec'o"mU
DCF DCF Release Release Efficlency Rate

lmrernqn9/uCi.v) (uCits) (uCicc) (cpruCilca) (cpmn/mremuh)
4.69E-01 2.918-04 5.84E+01 2.00E-06 3.58E-01 7.136-07
8.17E702 1.81E+00 2.09E+02 7.13E-06 2.17E601 1.55E-04
1.12E+01 2.21E200 1.85E+04 6.33E.04 7.9eE-01 5.05E-04
4.47E+03 . 6,29E+00 1.32E+02 4.52E-06 1.092+02 4.93E-04
1.13E÷04 4.62E.01 3.85E+02 1.312-05 2.69602 3.53E-03
1,02E+04 3.86E-01 3.38E+00 11.0sEo7 2.52E+02 2.9iE-05
4.29E+01 3.60E-01 7.88E+D2 2.69E-05 2.76E+00 7.442-05
1.49E.02 1.12E200 7.06E.02 2.41E-06 5.71E+00 1.38E-04
1.74*02 .E172*01 4.74E204 1.62E-03 2.83E+00 4.56E-03
2.15E+03 4.782+02 2.09E+04 7.14E-04 5.92E+01 4.23E-02
1.256E03 6.24E*01 4.69E203 1.60E-04 3A1E+01 5.46E-03
9.55E*02 1.041-01 1.02E201 3.49E-07 2562+01 9.02E-06
6.27E+03 4,74E+00 7.2iE+D1 2.43E-06 1.56E+02 3.76E-04
4.661+05 1.16E+02 2.33E+01 7.95E-07 2.622.00 2.08E-.0
4.33E+04 1.10*E01 2.39101 8.168E-07 1.586+01 1.29E-05
1.28E+05 5.49E.01 4.03E.01 1.38-06 4.17E+00 5.75E-06
2.69E+04 7.92E+00 2.77E+01 9.46E-07 1612.+01 171E-05
7.10E+04 2.32E+01 3.07E201 1.05E-06 1.08E+01 1.14E-05

9.059+02 5.77E-02

filective tontt
DCF DCF Release Relea•e Efficiescy Rels

(mrern-m
3

/uCt-v WuCWIs) (uCVcc) (cpmiuClicc) (cpmlmrnrmr-)
O.00E8-00 0.00E*00 5.87E200 2.01E-07 3.58E-01 7.17E-08
0.00E*00 0.00E*00 2.10+E01 7.17E-07 2.172+01 1.56E-05
0.00*E+00 0.00*O00 1.86E+03 6.36E-05 7.98E-01 5.08E-05
0.00E+00 0.008+00 1.33E+01 4.54E-07 1.09E+02 4.96E-05
O.00E+00 0.00E*00 387E.01 1.32E-06 2.69M.02 3.55E-04

.008:+00 0.002E00 3.40E-01 1.16E.08 2.52E+02 2.93E-05
000 +00 0.00E*00 7.92E+01 2.71E.06 276E+00 7.48E-06
0.00E+00 0.00.•-00 7.10E201 2.42E-06 571E.00 1.38E-05
0.002E00 0.00E*00 4.76E*03 1.63E-04 2-83E+00 4.61E-04
0.00E+00 0.00E*00 2.102E03 7.18E-05 5.92E+01 4.25E-03
0.002E00 0.00E+00 4.72E+02 1.61E-05 3.41E+01 5,49E-04
0.00E+00 0.OOE*00 1.03E200 3.51E-08 2.58E-01 9.07E-07
0.001*00 0,002*00 7.141200 2.44E-07 1.55E+02 3,78E-05
2.44E+07 8.04E+03 2.34E200 7.99E-08 262E+00 2.092-07
2.90E+05 7.38E+01 2.40E÷00 8.22E-08 1.586+01 1.29E-06
5.77E+06 2.48E603 4.06E+00 1.39E-07 4.17E+00 5.78E-07
7.802E04 2.24E201 2.78E*00 g.s1E-08 1.AlE.01 1.72E-06
1.191+06 3.890+02 3.00E+00 1.06E207 1.08E+01 1.148E-Q

9,00E03 3.23E-04 5802E-03

TEDE cpm Child Thyroid cpm
1.00E+02 5.772*00 5.00O*02 2.90E+00
5.00E*01 2.89E+00 2.506.02 1.45E00
1.oo0+03,, 5.772+01 50OO0203 .. 90*•01

XIO = 1.03E-04 shitn

Montorefficimcdes from ERS-SFL-85-031 Pre-release Iodine mitigation In ERS-M1PO.O.002 (iodines reduced 0.01) "Release (uCils) CF for TEDE 1.98E+06 (Exression 5)
.VS-Il HR SA9 ReleasePlowRte , * 6.20E+04 .fol 29 3F+07 We Release uCi/si CFl Chil Thyroid = ,1.09E+056 Exf ession 51

U1 a U2 Activity Sffectie Count Effective Count
RCCA Ratio DCF DCF Release Release Efficiency Rats DCF DCF Release Release Eficldency Rate

Isotope (CI) (nwem-rnr
3

jCi-v) (uCIlS) (uCic) (cpsnVuCilcc) (cprntsemth) (,m -rnýmIuCi-vt (utile) (uCifcc) (cpmnuCilcc) (cptrrnremb)
Kr-83M 3.82E+01 2.48E-03 4.59E-01 1.16E-03 4.89M+02 1.67E-05 3.58E-01 5.982-06 0.002E+0 O.OO.400 2.70E02 9.23E-06 3.58E-01 3.30E-06
Kr-S5#n 9.12E+01 5.91E-03 8.17E202 4,83E+00 1.17E+03 3.99E-05 2.17E+01 8.65E-04 0.002+00 0.00E+00 6.A52+02 2.20E-05 2.17E+01 4.78E-04
Kr-85 2.22E+02 IA44E-02 1.12E.01 1.81E-01 2.84E+03 9.71E-O5 7.98E-01 7.75E-05 0.00.E00 0.0OE+00 1.57E+03 5.37E-05 7.98E-01 4-28E.05
Kr-8? 5.22E201 3.38E-03 4.47E203 1.51E+01 6.682+02 2.282-05 1.09E+02 2.498203 0.00E+00 0.00E+00 3.69E202 1.26E805 i.06E.02 1.38E-03
Kr.88 1.63E+02 1.06802 1.13E204 1.19E+02 2.09E203 7.13E-05 2.69E202 1.92E-02 0,002E00 0.E000 1.15E203 3.94E-5 2.69E*02 1.06E-02
Kr-89 3.76E+00 2.44E-04 1.02E+04 2.49E-00 4.8115=01 1.652-06 2.52E+02 4.15E.04 0.OE+00 O.OOE+00 2.66E-01 9.09E-07 2525+02 2.292-04

e-131 In 1.86E202 1.212E-02 429E*01 5.17E-1 2.38E+03 8.14E-05 2.76E+00 2.25E-04 O.002E+0 0.002+00 1.32E203 4.50E-05 2.76E+00 1.24E-04
Xe-133m 2.23E+02 1.45E-02 1.49E*02 2.15E+00 2.862*03 9.76E.05 5.71E+00 5.57E-04 0.002E00 O.008+00 1.58EtO3 5.39E-05 5.71*E00 3.08E-04
X9-133 1.32E+04 856E.-01 1.76E202 1.51E202 1.69E+08 5.78E-03 2.832+00 1.64E-02 0.0OE+00 O.OOE+D0 9.34E204 3.19E-03 283E+00 9,03E-03
Xe-135m 1.42E202 9.21E-03 Z 15E*03 1.98E+01 1.82E+03 6.21E-06 6.92E+01 3.68E-03 O.00E+00 O,00E+00 1.02E+03 3.43E-05 5&92E201 2.03E-03
Xs-135 1,05E.03 6.87E-02 1252.03 8.59E*01 1.36E+04 4.64E-04 341E+01 1.58E-02 0.00E00 O.OOE+00 7.50E+03 2.56E-04 341A+01 8.74E203
Xe-13t 9.68E+00 628E-04 9.55E.02 5.99E-01 1.24E202 4.24E-06 238E+01 1.09E-04 O.OE.+00 O.00E*00 6.85E*01 2.34E-06 2,58E+01 6.04E-05
X-138 3,38E201 2.19E-03 827E+03 1.37E+01 4.33E+02 1,48E-08 1.55E+02 2.29E-03 0.00E+00 O.00E*00 2.39E602 8.17E-06 1.55E602 1.26E-03
1-131 4.53E-01 2-94E-05 4.66E805 137E+01 5.80*E00 1.96E-0? 2.62E+00 5.19E-07 2.44E+07 7.17E202 3.202E00 1.10E-07 2.62E+00 287E-07
1-132 1.55E-02 1,012-.0 4.33E+04 4.38E-02 .2.00E-01 8.83E-09 1.58IE01 1.08E-07 2.90E.05 2,93E-01 1.10E-01 3.77E-09 1.58901 5.94E-08
1-133 1.55E401 1.006-05 1.28E.05 129E+00 1.98E+00 6.78E-08 4.176E00 2.83E-07 5.77E808 6.80E2,01 1.10*E00 3.75E-08 4.17E200 1.56E-07
1,134 9.29E-03 6.02E-07. 2.89E*04 1.62E-02 1.19E-01 4.06E-09 1.81+E01 7.34E-08 7.60E+04 4.58E-02 6.57E-02 2.25E-09 1.81.401 4.05848
-135 5.80E-02 3.76E-06 7.10+E04 2.67E-01 7.43E-01 2.54E-08 1.082E01 2.75E-07 1.19*+06 4.47E.00 4.106_-01 1.40E.08 1.082+01 1.52E-07

1.548*04 4.31E+02 6.20E-02 7.792+02 3,732.0 3A3-02

TED_ cpm Child Thyrotd cpm
1.006E02 6220E+00 5.00*E02 1.71E.01
5.002*+01 3.106E00 2.50E202 8.576+00
1.00E+03 6.20E+01 5.00E*03 1.71FE+02
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7Manoflele from ERS-SFL-85-031 Prerelonse Iodine mit~igation inERS-MPD-01 .002 (iodines reduced 0.0 1)
,I10"Bi=lore. ---.. Release Flow Rate - 620E+04 cfm ; 2,93ER+07 ccis

XA2 = 1.03E-(14 asm
Release (uCils) CF~ for TEDE = 1.17E*05 (Ev~re~sion 5)

Koewiaso CU OF T d- 1 3 (Exwession 6$
U1 & U2 Activity

LOCA Gap Ratio
Isotope (CI)

Kr-83m S.O1E+01 2.02E-03
Kr-85in 2,21E+02 4.96E-03
Kr-85 1.27E+03 2.85E-02
Kr-87 8.45*+01 1,89E-03
Kr-88 3.58E+02 8.035-03
Kr-89 7.50E-02 1.68£-06
Xe-131m 7.26E+02 1.635-02
Xe-133m 6,33E+02 1.42F.02
ýX133 3.72E-04 8,34E-01
Xe-136M 1.24E+03 2.78E-02
Xe-135 2.71E403 6.0ME-02
Xe-137 2.55E-01 5.72E-06
Xe-138 7.80E+00 1.75E-04
1-131 2.73E+01 612E-04
t-132 1.32E501 2.965-04
1-133 1.06E+01 2.38E-04
1-134 6.51E-01 1.46E.05
1-135 3.38E500 7.58E-05

4dR*F...41d

EMfoctive Count
OCF DCF Release Release Efficiency Rate

(mram-.fnuCl..v1 (uCias) (uCifcc) (cprnuCilcc) (cmhnM'N)
4.69E-01 9.48E-04 2.37E+02 8.A1E-06 0.0DE +00 O.00E+00
8.17E÷02 4.05F+00 5,925E02 1.99E.05 9.80E+07 1.65E+03
1.12E+01 3.19E-01 3.34E-03 1,14E-04 3.6812+05 4.43E+01
4.47E+03 8.47E+00 2.22E+02 7.60E-06 7.38E+07 5.61E+02
1,13E*04 9.07E+01 9.43E*02 3.22E-05 - 1.14E+08 3.67E+03
1.02E*04 1.72E-02 1.97E-01 5.75E.09 1.39E+D8 9.38E-01

4.2E9501 6.98E-01 1.91E+03 6.53E-05 2.25E+06 1.47E+02
1.49E4-02 2-.11E+00 1.67E+03 5.70E-05 1.265.07 7.18E+02
1.76E502 1.47E+02 9.79E+04 3.35E-03 1.011+07 3.36E+04
2.15E*03 5.96E+01 3.26E+03 1.12E-04 7.t5E+07 7.98E+03
1.25EE03 7.60E+01 7.14E4+03 2.44E.04 1.12E-08 2.73E+04
9.55E+02 5.46E-03 6.71E-01 229E-08 3.16E+07 7.26E-01
6.275E03 1,10E+00 2.05E+01 7.02E-07 1.15E+08 8.09E+01
4.66E+05 2.855+02 7.19E+01 2.46E-06 1.02E+08 2.50E+02
4.33E504 1.28E501 3.48E+01 l.IGE-06 2.37E508 2.62E+02
1.85E+05 3,04E+01 2.79E+01 9.54E.07 8.98E+07 8.57E,01
2.695+04 3.93E-01 1.71E+00 5.86E-08 2.361+08 t.38E+01
7.10E5+4 5.38E*0O 8.90E+00 3.04E-07 1.02E508 3,09E+01

DCF
(MreM-m'luCi-V1

0.00*E00
0.00E+00
0.OOE+00
0.00E+00

0.00E+00
0.OOE+00
0.005-00
0.00E+00
0.00E+00
0.00E+00
000E+00
0.00E÷00
2.44E+07
2.S0E.05
5.77E+06
7.601E+04
1.19E"0-6

Effecllve Count
DCF Release Relateae Efficiency Rate

foCi/s) (uCkicc) (cprniCi/Vc) (cpn-mremlh)
0.00E500 1.04E501 3.56E.07 0.005E00 0.OOE.00
0.00E*00 2.56E+01 8.74E507 9.80E+07 8.56E+01
0.00E+00 1.47E+02 5.02E-06 3.88E+05 1.95E+O0
0.00E+00 9.78F400 3.34E-07 7.38E+07 2.46E+01
0.00E+00 4.14E.01 1.42E-06 1.145*08 1.61E+02
0.00E500 8.65E-00 2.98E-10 1.39E+08 4.12E-02
0.00E-00 8.4CE+01 2,87E-06 2.25E+08 6.47E+00
0.00E+00 7.32E+01 2.50E-06 1.26E+07 3.16E*01
0.00*E00 4,30E+03 1A7:-04 1.01E+07 1.48E+03
0.001*00 1.43&'02 4.50E-00 7.15E+07 3.5tE+02
0.00E+00 3.145+02 1.075-05 1.12E508 1.20E+03
0.00E+00 2.95E-02 1.01E-09 3.16E*07 3.19E-02
O.00E+00 9.02E-01 3.08E-08 1.155+08 3.56E+00
1.49E504 3.16E800 1.08E-07 1.02E+08 1.10E÷01
8.5$E+01 1.53E.00 5.22E-08 2.37E+08 1.24E+01
1.37E*03 1.23E500 4.19E-08 8.985+07 3.76E+00
1.11E*00 7.53E-02 2.57E-09 2.36E+08 6.072-01
9.02E+01 3.91 E-01 1.34E-08 1.02E+08 1,365.00
1 65F-04 1 7ME-04 3.37E.03

..... ..__ ___ _, __, __,,__,,. ___,__ ___.. ... __ ___ __ . ..... b . ....--.... . .

TEDE Wm Child Thyroid cpm
1.D00 .02 7.68+E06 5.OOE+02 1,89E206
5.00E+01 3.84E+06 2.50E502 8,435+05
1.,o0*03 7.68F*07 5.00E4-03 1.69E+07

XIQ = 1.03E-04 simd
Monitor effidencies from ERS-SFL-85-031 P-.-release Iodine mitgation in ERS-MPD-I.O002 (iodines reduced 0.01) Release (uCis) CF for TEDE = 1.36E+05 (Expression 5)"

"1'8 eeafie FoWRate= 6.20E-04 dim 2.93E+07 ceds Release WuCiUe :ForChild Throid = 7.70E+03 (Eitression 51
EfectiUve Acint Effective - Count

DBA LOCA Ratio DCF DCF Release Release Efkiency Rate DCF DCF Release Release Effiency Rate
Isotope M(C) (m#rn-.(ACIy (uCUs) (uCitcc) (cornuCVoc) (cwihnveni) (em-m;JuCl-m (fCL) (uCi/cc) (cpmuCtfc) (Cpm/nrermf)

1lr-83m 1.80F+03 2.05E-03 4.69E-01 9.61E-04 2.78E+02 9.516-06 0.005+00 0.00E.00 0.00E+00 0.00E÷00 1.585+01 5.395-07 0.00E+00 0.00E+00
Xr-85m 4.411+03 5.02E-03 8.17E+02 4.10E+00 8.82E+02 2.33E-05 9.80E+07 2.28E*03 0.00E+00 0.005+00 3.87E501 1.32E-08 9.80E+07 1.29E+02
Kr-85 1.27E+04 1.465-02 1.12E+01 1.62E-01 1.96E403 6.71E-05 3.885,05 2.80E+O 0.00+.00 0.005+00 1.11E402 3.80E-06 3.88E+05 1.47E*00
Kr-87 1.69E+03 1.92E-03 4.47E+03 .8.0E+00 2.-1E402 8.93E-06 7.38E+07 6.58E+02 O.00E+00 0.0OE+00 1.48E*01 5.06E-07 7.38E-07 3.73E+01
Kr-88 7.16E+03 8.155-03 1.135+04 9.21E+t0 1.11E+03 3.78E-05 1.14E+08 4.31E+03 0.00E+00 O.005E+0 6.28E+01 2.14E-06 1.14E408 2.44E502
Kr-89 1.50E+00 1.71E-06 1.02E=+04 1.74E-02 2.32E-01 7.92E-09 1.396408 1. toE00 0.005*O0 O.00EO00 1.31E-02 4,49E-10 1.3921.08 6-255.02
Xa-131m 1.455+04 1.65E-02 4.295+01 7.08E-01 2.24E403 7.665-05 2.25E+06 1.73E+02 O.0*00 0.0012*-00 1.27E+02 4.34E-06 2.25*E06 9.79E200
Xe-133m 1.27E+04 1.455-02 1.49E-02 2.16E+00 1.96E+03 6871E.05 1.268507 8.46E+02 0.005+00 0.00E+00 1.11E+02 3.80E.08 1.265*=07 4.80E+01
Xe- 133 7.43E+05 8.46E-01 1.76E+02 1.49E+02 1.15E+05 3,2E-03 1,01E+07 3,94E+04 0.OOE+00 O.OE+000 6.51E5-03 2.23E-04 1.01E+07 2.241+03
Xo-135,m 2.48E+04 2.82E-02 2.155*03 6.075=+01 3.83E+03 1.31 E-04 7.156E07 9.37E503 O.00E+00 0.00E+00 2.17E502 7.43E-06 7.15E+07 5.31E+02
Xe-135 5.42E*04 6.17E-02 1.25E÷03 7.72E+01 8.385+03 2.665-04 1.12E508 3.21E+04 0.005+00 0.00E+00 4.75E+02 1.62E-05 1.12E+08 1.82E+03
Xe-137 5.09E+00 5.60E-06 9.55E502 5.54E-03 7.07E-01 2.59E-08 3.16E+07 8.51E-01 0.OOE+00 0.05E+O0 4.46E-02 1.525-09 3.16E+07 4.82E-02
xe-138 1,56E+02 1.75E-04 6.27E+03 1.11E400 2.41E+01 8.24E-07 1.15E+08 9,50E+01 O.00E+00 O.00E+00 1.37E*00 4.67E.08 1.152*08 3.395+00
t-131 3A1E*02 3.88E-04 4.66E*05 1.61E+02 5.27E*01 1.80E-06 1.02.+08 1.83E+02 2.44E+07 9.48E+03 2.992*0D 1.02E-07 1,02E*08 1.045201
1-132 2.64W-02 3.01E-04 4.33X+04 1.30E+01 4.08E+01 1.39E-06 2.37E+08 3.312t02 2.905+05 &.72E+01 2.31E+00 7.91E-08 2.37E+08 1,88E+01
1133 2.12E÷02 2.41E-04 1285+05 3.0SE+01 3.28E+01 1.12E-08 8.98E+07 1.01E+02 5.77E508 1.39E+03 1.8E500 , 6.35E-0 8.98E*07 5.71E+00
-134 1.30E+01 1.48E-05 2.69E£04 3.96E-01 2.01E+0D 6,87E-08 2.365+08 1,62E+01 7.60E504 1.13E+00 .1.14E-01 3.89E-09 2.36E+08 S.i9E-Ol
1.135 6.75E+01 7.69E-05 7.10E204 5.46E+00 1.04E*01 3.57E-07 1.02E+08 3.62E+01 1.19E+06 9.15E+*01 5.92E-0t 2.025-08 1.025*08 2.05E+00

.78..+06 6.27E+02 9.00+E04 1.101+04 2.63E-04 5,10E+03

TE1E cPM Child Thyrold cpm

1.00E+02 9.00E406 5.00E+02 2.55E+06

5.00E501 4.50E+05 2.505 +02 1.28E+06
1.00E+03 9.00E+07 5TE +3 2. 5E-07
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Monitor etffcletides from ERS-SFL-85-031 Proe-ease iodine rinitiaflon in ERS-KVD-01-002 llodrines reduced 001)
X/Q =1 .03E-04 sin'

Release (uCVs) CF for TEDE 6.41 E+05 (ExPresston 5)

Rees Flow. R - 6.2E.D cf. i -r*7csRlae(iis FfrCidTnn. 3. +4 (~rsin

LOCA RCS Palio
Isotope (Ci)

Kr-83m 1.34E-03 2.27E-05
KSr-85m 5.53E-03 9.39E-05
Kr-OS 3.27E+01 5.55E-01
K"-87 7.04E-04 1.19E-05

f-88 6.02E-03 1.02E-04
-89 2.92E-08 4.96E-10
-31m 1.18E+00 2.00E-02
'e-133. 1.81E-01 3.07E,03

Xe-133 2.48E-01 4.21E-Ot
X9-135m 1.21E-02 2.05E-04
Xe-135 1.8%E-02 3.16E-04
Xe-137 1.19E-07 2.02E-09
Xe-1 38 1.32E-05 2.24E-07
1-131 6.41E-03 9.18E-05
1-132 3.62E-03 6.14E-05
1-133 1.38K-03 2.34E-05
1-134 3.61E-05 6.13E-07
1-135 3.78E-04 6,381-06

5.890+01

OCF
f(ewm-rw.uC..vl

4.69-E01
8.17E202
1.12E 401
4.47E*03
1.13E÷04
1.02E+04
4.29E+01
1.494E02
1.76E*02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1.2&E+05
2.69E+04
7.10E+04

Eflective t;ount
DCF Release Release Effildency Rate

(uCifs) (uCioci (ncomfJtiCIcc) (cprmniwem/h)
1.07E-05 1.46E-0I 4.98&-07 0.00+E00 0.00E+00
7.67E-02 8.02E+01 2.06E-06 9.80E.O7 2.01E+02
6.22E+00 3.56E+05 1.22E-02 3.88E+05 4.71E203
5.34E-02 7.68E+00 2.62E-07 7.38E+07 1.93E201
1.15E+00 6.56E+01 2.24E-06 1.14E+08 2.55E-02
5.06E-05 3.18E-04 1.09E-11 1.39E+08 1.51E-03
8.59E-01 1.28E+04 4.39E-04 2.25E4-06 9.BE+02
4.58E-01 1.972E-03 6.73E-05 1.26E+07 8.49E+02
7.41E+01 2.70E+05 9.22E-03 1.01E+07 9.27E+04
4.42E.01 1.32E--02 4.6OE-06 7.15E,07 3.22E+02
3.95E-01 2.02E+02 6,92E-06 1.12E÷08 7.75E+02
1.93E-08 1.29E-03 4.42E-11 3.18E-07 1.40E-03
1.40E-03 1.44E201 4.91E-09 1.15E.08 5.66E-01
4.28E01 5.89E+01 2.01E-08 1.02E+08 2 04E 402
2.66E400 3.94E+01 1.36E-06 2,37E+08 3.19E+02
3.00E+00 1.50E+01 5.13E-07 8.98E*07 4.61E201
1.66E-02 3.93E-01 1,34E-08 2136E08 3,17E+00
4.53E-01 4,09E+00 IAOE-07 1.02E+08 1.42E+01
1X3.02•(Y 1 lIF.05

lec~tve toun1
DCF DCF Release Release Efficiency Rate

fmrem-m
3
tuCi-Y) (uCils) (uCtcc) (cpm/uCicc) (cpn'm/rameh)

0.00*E00 0.00E+00 8.O6E-01 2.75E-08 0.00E*00 0.002E00
0.002+00 0.0024W0 3.32E+00 1.14E-07 9,80M-07 1.11E+01
0.002E00 O.00E-00 1.97E*04 6.72E-04 3.88E+06 2.60E+02
0.00E+00 O.0OE•00 4.23E-01 IA15E-08 7.38E+07 1,07E200
0.00E+00 0.002E-00 3.62E+00 1,24E-07 1.14E+08 1.41E201
0.00E+00 0.00E+00 1.76E-05 6.01)E-13 1.39E+08 8.34E-05
0.00E+00 0.OOE+00 7.09E+02 2.42E-05 2.26E+06 5.46*E01
0.OOE+00 O.00E+00 1.09E+02 3.72E-06 1.26E+07 4.69E+01
0.00E+00 0.00E400 1.4gE•04 5.09E-04 1.01E+07 5.12E+03
O.OOE+00 O.00EOO0 7.27E+00 2,49E-07 7.15E+07 1.78E*01
0.00E+00 0.00+E00 1.122+01 3.82E-07 1.12E+08 4.28E-01
0.001G-00 0.00E+00 7.152-05 2,44E-12 3.16*E07 7.74E-05
0.00E+00 0.00E+00 7.94E-03 2,71E-10 1.15E+08 3.13E-02
2.44E+07 2.24E+03 3.25E200 1.1 IE-07 1.02E+08 1.13E+01
2.90E*05 1.78E*01 2.18E+00 7.44E-08 2.37E+08 1.76E+01
5.77E+06 1.35E+02 8.30E.01 2,04E-08 8.E÷+07T 2.55E+00
7.60E+04 4.66E-02 2.17E-02 7A2E-10 2.36E+08 1.75E-01
1.19E+06 7.59E400 2.26E-01 7.72E-09 1.02E+08 7.84E-01

240E+03 I1721-03 5 e02+03

TEDE cpM Child Thyroid cpm

1.OOE+02 1.012407 5.00.E02 2.80E+06
5.00E+01 5.07E+06 2.50E+02 1.40E+00
1.00E+03 1.012E408 5,00E+03 2.80E+07

X/O= 1.03E-04 shtn3
Monitor efficencdes fror ERS-SFL.85-031 Pre-release Iodine mitigation in ERS-MPD-01-002 (iolnes reduced 0.005 . Release (uCGs) CF for TEDE = 2.03E+04 (Expression 5)
VS-101,Victoreoj Release Flow Rate - 6.20E+04 ct.. 2. 93+07 cda Release.(uCits) CF for Child Thwoid = 4-04E-03 lF-fmession 5)

U1 only Activity Effeive - Cournt Effective Count
LOCATID Ratio DCF DMF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (C1) (mrem-m'AuCi-V)) uCS (uClOc) (cm/uCitcc) (rmirn•lfm'h) (mrem.-mruCl.-vl (uCi/S) (uClkxc) (cpm/uCi/cc) (cpmlimremlh)
P-8m 9.46E846 1,31E-02 4.69E-01 6.13E-03 2656E-02 9.07E-06 0.00E+00 0.002E00 0.00E+00 0.00E+00 5.28E+01 1.80E-06 0.002E00 0.00E-00

ýr-85rn 1,95F+07 2.69E-02 8.171202 2.20E+01 5.47E202 1.87E-05 9.80E+07 1.83E+03 0,002*00 0.00E+00 1.09E*02 3.72E-06 9.80E+07 3.64E+02
Kr-85 8.27E+05 1.14E-03 1.12E401 1.28E-02 2.32E211 7.92E-07 3,882B+5 3.07E-01 0.00E+00 O.00E÷00 4.61E÷00 1.58E-07 3.88E+05 6.11E-02
Kr-87 3.91E-07 5.40E-02 4.47E+03 2.41E+02 1.10E-03 3.75E-05 7.38E+07 2.76E+03 0.00E+00 0.002+00 2.18E+02 7.45E-06 7.38E+07 5.50E'02
Kr-88 5A3E+07 7.50E-02 1.13E+04 8,47•+02 1.52E403 5.20E-05 1.14E+08 5.93E+03 0.002E00 0,00E+00 3,03E+02 1.04E-06 1.14E+08 118E+03
Kr-89 6.TEE+07 9.32E-02 1.024E04 9.51W+02 1.894E03 6.47E-05 1.39E408 8.99E+03 0.002.00 0.002E00 3.77E+02 1.29E-05 1.39E+08 1.79E+03
Xe-131m 1.08E+06 1.4gE-03 4.292+01 6.40E-02 3.03E+01 1.03E-06 2.25E-06 2.33E+00 0.00E+00 0.002+00 6.03E-00 2.062E07 2.251406 4.64E-01
Xe-133m 5.05E.06 6.97E-03 rA9E+02 1.04F+00 1-42E+02 4.84E-06 1.26E+07 6.10E+01 0.002+00 0.00E+00 2.82E+01 9.63E-07 1.26E+07 1.21E201
XO-133 1.602+08 2.21E-01 1.76E402 3.89E+01 4.49E+03 1.53E-04 1.01E+07 1.54E+03 0.002E00 0.00E+00 8.93E+02 3.05E-05 1.01E+07 3.07E+02
Xe-135m 3.35E+07 4.84E-D2 2.15E-03 9.97E+01 9.42E*02 3122E-05 7.152E07 2.30E+03 0.00E200 0.00E+00 1.87E+02 6.41E-06 7.15E+07 4.5E2412
Xe-135 4.4E2+07 6.68E-02 1.25E+03 8,35E201 1.36E+03 4,64E-05 1.12E408 5.20E+03 0.00E+00 0.00E+00 2.70E+02 9.23E-06 1.12E+08 1.03E+03
Xe-137 1.46E+08 2.02E.01 9.55E+02 1.93E+02 4.09E203 1.40E-04 3.16E-07 4.43E*03 0.00E+00 0.00E+00 8.15E+02 2.76E-05 3.16E+07 8.81E+02

1e-t30 1.36E+08 1.88E-01 627E+03 1.16E+03 3.81E+03 1.30E-04 1.15E+08 1.50E+04 0.O0.+00 0.00E+00 7.59E+02 2.59E-05 1.15E+08 2.99E+03
-131 3.89E+%0 5.37E204 4.62E405 2.502+E2 1.09E+01 3.73E-07 1.02E+08 3.79E+01 2A4E+07 1.31E+04 2.17E2+0 7A2E-08 1.02E+08 7.53E+00
1-132 5.703+05 7.87E-04 4.33E-24 3,41E+01 1,60E201 5.46E-07 2.37E+08 1.302*02 2.902E05 2.28E+02 3.18E400 1,09E-07 2,37E2OB 2.582E01
1-133 8.00E+05 1.10E-03 1,28E+05 1.41E+02 2.24E+01 7.67&-07 8.982+07 6.89E+01 5.77E+06 6.37E+03 4.46E+00 1.53E-07 8.98E+07 1.37E+01
1-134 8.85E+05 1.22E-03 2.69E+04 3-29E+01 2,48E+01 8.48E-07 2.38E+08 2.002+02 7,60+E04 9.29E+01 4,94E-00 1.92E-07 2.36E+08 3,98E+01
1-135 7.60E+05 1.OSE-03 7.10E+04 7.45E+01 2.13E+01 7.28E-07 1.02E208 7.39E201 1.19E206 1.25E+03 4.24E+00 1.ASE-07 1.02E+08 1.47E201

7.24E*08 4.19E2+03 4.86E+04 2.10E+04 1.38E-04 9. 7E+03

TEDE cpm . Child Thyroid corn
1.00E+02 4.86E÷06 5.00E+02 4.83E+06
5.00E+01 2143E*06 2.50E+02 2.42E+06
1.00*+03 4.86E+207 5,00E+03 4.83E+07
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MoNger eWiciencles front 2R5-SFL-65-031 Preketase Iodine rnitigation in ERS41PO.01.02 (lodines reduced 0.01)
X/Q - 1.03E-04 n/un3

Release (uClis) CFfbirTE202 9.40E+04 (Eapression 5)

lease Flow Rate u 620F+04 cfm , : 293E+07 s Release'uGi CFforCMIdThwoid- 945E+03 fEmesslonl!il,6W

U1 only Activity
SB LOCA Ratio

Isotope (Cl)
Kr-83m 2.49E-01 6.21E-04
Kr-85m 8.901E-)1 2.22E-03
Kr-85 7.90M+01 1.97E-01
Kr-87 5.64E-01 1.41E-03
Kr-88 1.64E+00 4.09E-00
Kr-8G 1.44E-02 3.59E.06

'e131m 3.36E200 8.38E-03
Ie-33m 3.01E+00 7.51E--03
133 2.02E+02 5.04E-01
135m 8.91E+01 2.221.-01
135 2.00E+01 4.99E-02

Xe-i 37 4.38E-02 1.09E-04
Xe- 138 3.03E-01 7.56E-04
-131 9.92E-02 2.48E-04
-132 1.02E-01 2.54E-04
`-133 1.72E-01 4.29E-04
1-134 1.18E-01 2.94E-04
1-135 1.31E-01 3.27E-04

AO•1IC .fV)J

DCF
(ri, arn.. luCi.vS

4.69E-01
8.17r÷02
1.12E*01
4.47E+03
1.13E+04
1.02E-04
4.29E201
1.49E+02
1.76E.-02
2.15E*03
1.25E203
9.55D*02
8.27E403
4.661+05
4.33•*04
1.28E405
2.69E+04
7.1)2.+04

Effective Count
DCF Release Release Efficiency Rate

(uCiYs) (uCItcC) (epmfuCiucc) fcprnhmreonn)
2.91 E-04 5.84E-01 2.00E-06 0.OOE+00 O.OOE+00
1.81E+00 2.09E-02 7.13E-08 9G80E207 6.99E+02
2.21E+00 1.852+04 6.33E-04 3.88E+05 2.45E+02
6.29E+00 1.32E+02 4.52E-08 7.38E+07 3.33E+02
4.62E÷01 3.85E+02 1.31E-D5 1.14E208 1.50E+03
3,66E-01 3.38E-00 1.15E-07 1.39E+08 1,60E+01
3.60E-01 7.88E+02 2.69E-05 2.25E+06 8,07E+01
1.12E400 7.06E+02 2.41E-05 1.26E+07 3.04E+02
8.87E+01 4.74E.04 l.62E-03 1.01E+07 1.63E+04
4.78E+02 2.09•+04 7.14E-04 7.SE+07 5.11E+04
6.24E-01 4.69E+03 1.60E-04 1.12E+08 180E+04
1,04E-01 1.02E201 3.49E-07 3.16E+07 1.11E+01
4.74E+00 7.1 2E+01 2.43E-06 1.15E+08 2.80E+02
1,152E02 2.33E-001 7.95E-07 1,02E÷08 8.08E+01
1,10E.01 2.39E*01 8.18E-07 2.37E+08 1.94E+02
5.49E+01 4.03E+01 1.38E-06 8.98E+07 1.24E+02
7.92E#00 2,77E+01 9.465-07 2.36E208 2.23E+02
2.32E+01 3.072E01 1.05E-06 1.02E+08 1.07E+02

Q •ql~la41S R F•If÷A

DCF

fmrem-m 3uCi-V)
O.GOE+O0
0.005÷00
0.00E+00
0,00E+00
0.0DE+00
0.00E+00
0.002+00
0.00E+00
0.00E-00
0.00E400
0.00E+00
0.0OE+00

0.OOE4u.000.00E2+00

2.44E+07
2.90E--05
5.77E406
7.60E+04
1.19E+06

Effective Count
DCF Release Release Efficiency Rate

(uCi/s) (uC&cc) (crn/uCit•) (qprn/mr-ef)
0.0DE+00 5.87E.00 2.01E-07 0.00E+00 O.00E+00
O.00E+00 2.10E.01 7.17E-07 9.80E+07 7.02E+04
0,00E-00 1.86E+03 6.36E.05 3.8E805 2.47E+01
0,00E+00 1.33E+01 4.54E-07 7.38E+07 3.35E+01
0.00E+00 3.87E+01 1.32E-06 1.14E+08 t.SOE+02
O.00E+00 3.40E-01 1.16E-08 1.39E*08 1.61E+00
0.00E+00 7.92E+01 2.71E-06 2.25E+06 6.102+00
OODE+00 7.102E01 2.42E-06 1,26E+07 3.06E_+01
0 00.E00 4.76E+03 1.63E-04 1.01E+07 1.642E03
O.OE+00 2.10E+03 7.18E-05 7.15E+07 6.14E+03
0.0O2E00 4.72E+02 1.81E-05 1.121+08 1.81E+03
0.00.E+0 1.03r+00 3.51E-08 3,16E+07 1,11E+00
O.OOE+00 7.14E+00 2.44E-07 .ISE+08 2.81E+01
6.04E+03 2.34E+00 7.99E-08 1.02E+08 8.12E+00
7.38E+01 2.40S+00 8,22E-08 227.E08 1.95E+01
2.48E+03 4.06E-00 1.39E-07 8.98E+07 1.24E+01
2.24E+01 2.78E-00 9.51E-08 2.36E+08 224E+01
3.89E+02 3.09F+00 1.068-07 1.02E+08 1.07E+01
90 flflF.A 3 23E.04 IS mrII-f5

TEDE cpm Chuld Thyroid cpM
1.00-+02 8.95E+06 5.004+02 4.505+06
5.00E+01 4.48E+05 2.502*02 2.25E-06
1.002+03 8.95E+07 5.00E+03 4.50E+07

X/Q = 1,03E-04 sim
3

Monitor eficiencies from ERS-SFL-85-031 Pre-releese Iodine rniagetion In ERS-MPO-01-002 (iodtnes reduced 0.01) Release (uCV9) CF forTEDE = 1.98E +05 (Expression 5)
VS-1DiB Vicloreen Release Flow Rate = 620E+04 cfn 2.93E+07 c/s Release NuOWls CF for Child Thyroid = 1.09 +05 (EEreassion 51

UI a UZ Activity Effective Count Effective CounI
RCCA Ratio DCF DCF Release Release Efficiency Rate DCF DOCF Release Release Effidency Rale

Isotope (CI) (rrvm-.nuCi-vi (uCifs) (uCi/cc) (cpnVuCtlcc) (cp#rnrretM) (mrem-m
3

AaCi-v) (uCis) (uCi (Cc) (cpmiuCU0) (cpmnknrernmh)
Kr-83n 3.82E.01 2.48E.03 4.69E-01 1.18E-03 4.89E+02 1.67E-05 OM0.+20 0.00E+00 0.00E+00 0.013+00 2.70E+02 9.23E-06 0.00E+00 0.00E+00
KJ-85n 9.12E-01 5.91E-03 8,17E+02 4.83E+00 1.17E+03 3.902-05 9.81OE07 3.91E+03 O.0OE+00 0.002+00 6.45E+02 2.20E-05 9.80E+O 2.16E+03
Kr-85 2.22E+02 1.44E-02 1.12E+01 1.61E-01 2.84E+03 9.71E-05 3.86E+05 3.76E-01 0.00E+00 O.0DE+00 1.57E+03 5.37E-05 3.882+05 2.05E+01
Kr-67 5.22E+01 3.38E-03 4.47E+03 1.51E+01 6.68E+02 2.Z2E-05 7.38E*07 1.682+03 0.+OOE0•0 O.00E+00 3.69E+02 1.26E-05 7.382+-07 9.31E+02
Kr-88 1.63E+02 1.68E-02 1.13E+04 1.192+02 2.092.-03 7.13E-05 1.14E208 8.12E+03 0.OOE+00 0.O0E+00 1.15E+03 3.94E-O5 1.14E+08 4.49E+03
Kr-89 3.76E+00 2.44E-04 1.02E+04 2.49E+00 4.61E+01 1,65E-06 1.39E+08 2.28E+02 0.00E+00 O.00E+00 2.66E+01 9.09E-07 1.39E208 1.26E242

Ie-131m 1.80E+02 1.21E-02 4.29E+01 5.17E-01 2.38E+03 8.142-05 2.25E206 1.83E+02 0.00E+00 O.00E+00 1,32E+03 4.50-E06 2.25E+06 1.01E4+02
X-133m 2.23E+02 1.45E-02 1.492402 2.15E+00 2.86E+03 9.76E-05 1.26E+07 1.23E+03 O.00E+00 0.OOE+00 1.58E+03 5.39E-05 1.26E207 6.80E+02
Xe-133 1.32E+04 8.56E-01 1.762+0z 1.51E-02 1.69E+05 5.78E-03 1.012E07 5.60E+04 0.00E200 C.00E+00 9.34E+04 3.19E-03 1.01E+07 3.21E+04
Xe-135m 1.42E+02 9,21E-03 2.15E+03 1.S5E201 1.82E+03 6.21F-03 7.12E+0T 4.44E+03 0.00+E00 0.OOE+-O0 1.0E+03 3.43E.05 7.15E+17 2.46E+03
Xe-135 1.06E+03 6.87E-02 1.25E+03 8.59EO01 1-36E+04 4.64E-04 1.12E+08 5.20E+04 0.002+00 0.00E+00 7.50E+03 2506E-04 1.12E+08 2.87E+04
Xe-137 9.68E+00 6.282-04 9.55E+02 5.99E-01 1.24E+02 4.24E-06 3.16E+07 1.34•+02 0.00E+00 0.00E+00 6.M5-+01 2.34E.06 3.16E+07 7.40E+01
Xa-138 3.38E+01 2.19E.-03 6.27E+03 1.37E201 4.33E202 1.48E-05 1.15E*08 I.71E+03 0.00E+00 0.002+E00 2,39E+02 8,17E-05 1.16E-e0 9.42E+02
1-13% 4.53E-01 2,942-05 4.60E+05 1.37E+01 5.602+00 1.981-0? •1.02E+08 2.01E+01 2.44E2+7 7.17E4.02 3.20E+00 1.10E2.7 1.02E+08 1.11E+01
1-132 1.5%E-02 1.01E-06 4.33E+-4 4.38E-02 2.00E-01 6.83E-09 2.37E+08 1.62E-00 2.90}+05 2.93E-01 1.10E-01 3.77E-09 2.37E+08 8.95E-01
1-133 1.55E-01 1.00E-05 1.28E+05 1.29E+00 1.98E*00 6.76E-08 8.98E+07 6.09E+00 5.77E+06 5.80E+01 1,10E+00 3.75E-08 8.9E'07 3.37E+00
1-134 9.29E-03 6.02E-07 2.69E÷04 1.62E-02 1,19M-01 4,06E-09 2.36E+08 9.592011 7.60E+04 4.58a-02 6.57E-02 2.25E.09 2.36E008 5.30E-01
1-135 5.80E-02 3.76E-06 7.102+04 2.67E-01 7.43E-01 2.54E-08 1.02E+.8 2.58E+00 1.19E+06 4.47E+00 4.102-01 1.40E-08 1.02E+08 1.42E+00

i.54E204 4.31E+02 1.32E+05 7.79E-*02 3.73E-03 7.28F;+04

TEDE . cpM Chd Thyroid opm
1.00E2+02 1.32E+07 5.00E+02 3.64E-07
5.00E+01 6,59E+06 2.50E+02 1.82E+07

1.00E+03 1.32E+00 5.00+03 3.64E+08
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Alongor afficendea ftrc ERS-SFL-85-M I Upstreaml filtratsion (iodirres reduced 0.0t?
)(IG 9.24E-05 aVm1

Reless~ejuCJs)CF oTE~lDE = 1.31E+05 (Eiqession 5)

VS I 10 Channel 5 979E+03 (E-essionS%
Ul & U2 Activity

LOCA Gap Ratio
Isotope (CI)

K,-83h1 9.01E+01 2.02E.03
Kr-85rn 2.21E.02 4.96E-03
Kr-85 1,27E÷03 2.85M-02
KI-87 8.45E.01 t.89E-03
Kr-,8 3.58E+02 8.03E-03
Kr-89 7.50E-02 1.66E-06
Ze-131m 7.26E+02 1.63E-02

le-133m 6.33E+02 1.42E-02
Xe-133 3.72E+04 8,34E-01
Xe-l35m 1,24E003 2.78E-02
Xe-135 2.71E+03 6.08E-02
Xe-137 2.55E-01 5.72E-06
Xe-13M 7.80E+00 .1.75E-04
1-131 2.73E401 6.12E-04
1-132 1.32E+01 2,96E-04
1.133 1.06E401 2.38E-04
1-134 6.S1E-0I 1.46E-05
1-135 3.38E+00 7.58E-05

A A-ý-+

OCF
(mnrem-m3/u CI-vi

4.69E-01
8.17E+02
l1.2E+01
4.47E+03
1.13E+04
1 .02E+04
4.29E+01
1.49•+02
1.76E+02
2.15•+03
1.25E+03
9.65E+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
269E+04
7.lOE÷04

Effective "ounl
DCF Release Release Eirdency Rale

(uCYs) EuCVcc) (cptMl'CIuCc) (cpmlmremih)
9A4SE-04 2.64E602 1.14E-05 0.00+E00 0.00E+00
4.05E-00 6.49E+02 2.79E-05 2.57E+07 7.17E+02
3.19E-01 3.73E+03 1.60E-04 2.67E+07 4.27E+03
8.47r+00 2.48E.02 1.07E-05 3.19E+07 3.391+02
9.07E+01 1.05E-03 4.52E-05 2.28E+07 1.03F+03
1.72E-02 2.20E-01 9.46E-09 3.16E+07 2.99E-01
6.98E-01 2.13E+03 9.16E-05 1.86E+07 1.71F+03
2.11E+00 1.86E+03 7.98E-05 2.OSE+07 i.67E+03
1,47E+02 1.09E05 4.69E-03 1.33E-07 6.25E+04
5.98E+01 3.64E+03 1.56E-04 6.15*E-06 9.62E+02
7.60E+01 7.95E+03 3.42E-04 3.14E+07 1.07E+04
5.46E-03 7.40E-01 3.22E-08 3.19E+07 1.03E+00
1.10E+00 2.29E*0t 9.84E-07 2.87E+07 2.82E401
2.85M+02 8.01E+01 3.44E-06 1.02E+06 3.50E+00
1.28E+01 3.87E+0t 1.66E-06 1.5.5E+06 2.59E600
3.04E+01 3.IIE+01 1.34E-06 1.57E+05 2.09E+00
3.93E-01 1.911+00 8.21E-08 1.60E+06 1.32E-01
5.38E+00 9.92E+00 4.26E-07 1.42E+06 6.05E.01

DCF
(mm-moJuCi-vA

O.OOE+00
0.006+00
0.006+00
O.00E+00
0.00E+00
0.00E600
0.00E000

.006E+00

.006E+00
O.00E +00
0.00E+00
0.OOE+00
0.00E+00

2.44E+07
2.901+05
5.77E+06
7o60E-04
1.19E+06

Effective Count
DCF Re]ease Release Efficiency Rate

(U-IS) (uCi/cO) (c1m/uCi/cc;) (clq rem/h)
0.OOE+00 1.16S+01 4.99E.-07 0.00E+00 0.0E+00
0.00E+00 2.85E+01 1.22E-08 2.57E+O7 3.15E+01
0.004E00 1.64E+02 7.04E-06 2.67E+07 1.88E+02
0.00E+00 1.09-+01t 4.68E-07 3o19E+07 1.49E+01
0.00E+00 4.62E6+0 1.98E-06 2,28E+07 4.52E+01
0.000+00 9.67E-03 4.16E-10 3116E+07 1.31E-02
0.06E+00 9.36E+01 4.02E-06 1.86E+07 7.50E+01
0.00E+00 9.16E+01 3.51E-06 2.09E+07 7.32E+01
0.00E+00 4.80E+03 2.06E-04 1.33E+(7 2.75E+03
O.00E+00 1.60Eý02 6.87E-06 6.15E+06 4.23E+01
0.00E+00 3.49E+02 1.50E-O5 3.14E+07 4.71E+02
0.00E+00 3.29E-02 1.41E-09 3.190407 4.51E-02
0.001+00 1.016&00 4.32E-08 2,67E+07 1.24E+00
1.49E+04 3.52E+00 1.51E-07 1.02E+06 1.54E-01
8,58E+01 1.70E+00 7,32E-08 1.55E+06 1.14E-01
1.37E+03 1.37E+00 5.87E-08 1.57E+06 9.19E-02
1.11E+00 8.39E-02 3.61E-09 1.60E+06 5.79E-03
9.02E+01 4.36E-01 1.87E-08 1A2E+06 2.66-E02
1 wc.4.R S A71'-1Ua * (I.F

TEDE cpm Child Thyroid qpm
1.00E+02 8.40E+06 5.00E+02 1.85E+08
5.00E+01 4.20E+06 2.50E+02 9.23E+05
1.00E+03 .40E+07 5.00E+03 1.850+7

XO 9 9.24E-05 sNo
Monitor efficiencies from ERS-SFL-85-031 Upstream fltrallon (iodiMs reduced 0.01) Release (uCUS) CF for TEDE = 1.51E+05 (Expression 5)
SPING VS-. 10 ChannelS Release F] e= 4.93E+04 1•fi 2.33F+07 Wais Release (uCiMs CF for Child Thoid 8.586E+03 (Exoressron 51

Ul & LU2 Activty Effec"0ve Count Effective Count
DBA LOCA Ratio OCF OCF Release Release Eftcency Rate DCF DCF Release Release Efficiency Rate

Isolope (Ci) Inam-m=.WACi-v0 (uCifs) fuCicc) (CpaVVCi/cC) fcpnVeM'm ) nvaem-m
5
/u-i-v) (uCis) (uCiloc) (cp•rfCVcc) (cptmrreamh)

Kr-83m 1.80E+03 2.056E-03 4.69E-01 9.61E-04 3.t0+02 1.33E-05 .000E+00 0.00E+00 0.00E+00 O.00E+00 1.76E+01 7.568-07 0.001+00 0.1)E+00
Kr-e5m 4.416E*-03 5.02E-03 8.17E+02 4.10E+00 7.60E+02 3.27E-05 2.57+E07 8.41E+02 0.00E+00 0.00E000 4.31E+01 1.85E-06 2.57E+07 4.77E+01
Kr-85 1.27E+04 1.45E-02 1.12E+01 1.622-01 2.19E+03 9.40E-05 2.67E607 2.51E+03 0.00E+00 0.OOE+00 1.24E+02 5.33E-06 2.67E+07 1.42E+02
Kr-87 1.69E+03 1.92E.03 4.47E+03 8.60E000 2.91E+02 1.25E-05 3.19E+07 3.99E+02 0.00E+00 0.001+00 1.65E+01 7.10E-07 3.19E+07 2.26E+01
Kr-M8 7,16E+03 8.15E-03 1.13E+04 9.21E+01 1.23E+03 5.30E-05 2.28E0+7 1.21EW3 0.00+E00 0.00E+00 7.00E+01 3.01E-05 2.28E+07 6.84E+01
Kr89 1.50E+00 1.71E-06 1.02E+04 1.74E-02 2.58E-01 1.11E-08 3.16E607 3.511-01 0.00E+00 0.00E0+0 1.47E-02 6.30E-10 3.16E+07 1.99E-02
Xe-131m 1.45E+04 1.56E-02 4.29E+01 7.08E-01 2.500103 1.07E-04 1.88+E07 2.00+E03 000OE+00 .000E+00 1.42E+02 8.0915-06 1.86E+07 1.14E+02
Xe-133m 1.27E+04 1.45E-02 1.49E+02 2.16E+00 2.19E*03 9.40E-05 2.09E+07 1.98E+03 0.00E+00 0.00E+00 1.24E+02 5.33E-06 2.09E+07 1.11E+02
Xe-133 7.43E+05 8.486-01 1.78E+02 1.49E+02 1.28E+05 8.50E-03 1.33E+07 7.33E-04 0.00E+00 0.00E+00 7.26E+03 3.126-04 1.33E+07 4.16E-03
Xe-lSm 2.48E+04 2.82E-02 2.15E+03 6.07E401 4.270*03 1.84E-04 6.15•+06 1.13E+03 0.00E+00 0.00E400 2.42E+02 1.04E-05 6.15E+06 6.41E001
9Q-135 5.42E+04 6.17-E02 1.25E+03 7.72E+01 9.34F-03 4.01E-04 3.14E+07 1.26E+04 0.00E600 0.00E+00 5.30E+02 2.28E-05 3.14E-07 7.14E+02

Xe-137 5.09E+00 5.800-06 9.55E+02 5.54E-03 8.77E-01 3.77E-08 3,19E607 1.20•+00 0.006E00 0.00E+00 4.97E-02 2.14E-09 3.19E+07 6.82E-02
1e-138 1.56E+02 1.78E-04 6.27E*63 1.110+00 2.69E+01 1.16E-06 2.87E+07 3.31E+01 O.00E+00 0.00E+00 1.52E+00 6.55E-08 2.87E+07 1.88E+00

1-131 3.41E+02 3.88E-04 4.661+05 1.81E+02 5.88E+01 2.53E-06 1.02E+06 2.57F+00 2.44E-07 9.48E+03 3.33E+00 1.43E-07 1.02E+06 I.45E-01
1-132 2.64F+02 3.01E-04 4.33E+04 1.30E+01 4.55E*01 1.96E-06 1.55E+06 3.04E+00 2.90E+05 8.72E+01 2.58E+00 1.11 E-07 1.55E+06 1.72E-01
1-133 2.12E+02 2.41E-04 128E+05 3,09E001 3.65E*01 1.57E-06 1.57+E06 2.46E+00 5.770+06 1.39E+03 2.07E+00 8.90E-08 1.57E+06 1.39E-01
1-134 1.30E+01 1.48E-05 2.69E404 3.98E-01 2.24E+00 9.63E-08 1.06+E08 1.54E.01 7.60E-04 1.13E*00 1.27E-01 5.46E-09 1.60E+08 8.76E-03
1-135 6.75E+0t 7.69E-05 7.10E+04 5.46E+00 1.16E+01 5.00E-07 1.42E006 7.09E-01 1.190E06 9.15E+01 5.60E-01 2.63E-08 1.42E+06 4.02E-02

4.76E+05 6.27r+02 9.60E+04 1,106.04 3.69E-04 5.45E+03

TEDOE qn Child Thyroid qPM

1.00E+02 9.60E+06 5.00E402 2.72E+06

5.006+01 4.80•6+08 2.50E402 1.386E+06
1 92E 9.6m+()? S.000+03 2.720+07
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Montor effldencde from ERS-SFL-85-031 Upstream filtration (lodines reduced 0.01)
XJQ= 9,241-06 sfM'

Release (uCIfe CFforTEDE= 7.15E*05 (E_.resslon 6)
•,rlv¶ Y-I UUlu~nflnel ,, tseeease- , nowK ,t= eujt~u*, r vim .yj3•+u/•,( ,,1 is•eisee Iu~UIIB1-Lr 1 n LflU IfoVU= J.•,tflJ÷ It-XUE onIWl

ul only AciPtty
LOCA RCS Ratio

Isotope (CA)
Kr-83m 1.34E-03 2.27E-05
Kr-85o 5.53E-03 9.39E-05
Kr-85 3.27E+01 5,55E-01
Kr.87 7j.4E-04 1.19E-05
Kr-,S 6.022-03 1.02-04
Kr-89 2.92E-08 4NE-10
Xa-131m 1.18E+00 2.00E-02
Xe-1 33m 1.81E-01 3.076-03
Xe-133 2.48E+01 4.21E-0I
Kse-135m 1.21E-02 2.05E-04
Ke-135 1.86E-02 3.16&-04
Ke-137 1.19E-07 2.02E-09
U0-138 1.32F-06 2.24E-07
k-131 541E-03 9.18E-05
1-132 3.62E-03 &.14E-05
1-133 1,38E-03 2.34E-05
1-134 3.61E-05 6.136-07
1-235 3.76E-04 6,38E-06

5689E+01

E~ective - Cunt
CF DOCF Release Release Effidency Rate

(mrem-4/uCi.V) (uCi/s) - (uCikc) (cpm/uCi/cc) (cp/nirerm1)
4.69E-01 1.07E-05 1.63E+01 6.99E-07 0.00E+00 0.002E00
8.17E+02 7-67E-02 6.71E+01 28815-06 2.571+07 7.42E+01
1.12E+01 6.22E+00 3.97E+05 1.70E-02 2.67E207 4.54E+05
4.47E+03 5.34E-02 8.54E+00 3.872-07 3.196*07 1.17E+01
1.13E+04 1.15E+00 7,30E÷01 3.14E-06 2.28E.07 7.14E201
1.02E+04 5.06E-06 3.54W-04 1.52E-11 3.16E207 4.81E-04
4.29E+01 8.59E-01 143E+04 6.15E-04 18.8E+07 1.15E+04
1.49E+02 4.58E-01 2.20E+03 9.44E-05 2.09M+07 1.97E+03
1.76E+02 7.41E+01 3.01E+05 1,29E-02 1.33E+07 1.72E205
2.15E÷03 4.42E-01 1.47E+02 6.31E-06 6.15E+06 3.88E+01
1.25E+03 3.95E-01 2.26E+02 9.70E-06 3.14E+07 3.04t+02
9.55E+02 1.93E-06 1.441-03 6.20E-11 3.19E-07 1.98E-03
6.27E+03 1.40E-03 1.60E-01 6.80E-09 2.87E+07 1.97E-01
4.66E+05 4.28E+01 6,56E-01 2.822-06 1.02E+06 2187E+00
4.33E+04 2.66E200 4.39E+01 1.89E-06 1.5,E406 Z93E+00
1.28E+05 3.00E+00 1.67E+01 7.196E-07 1,57E+06 1.13r+00
2.69E+04 1.65E-02 4.386E-01 1.86E-08 1.606+06 3.02E-02
7.10E+04 4.63E-01 4.56E+00 1.96E-07 1.42E+06 2.72E-01

1.33E+02 6411+05

Effectivi Count
0CF DCF Release Release Efficiency Rate

(mrem-rn/uC1-v) (utl's) (uC/cc) (epra/uC i/cc) (cpmlmrem/h)
0,00E÷00 .O.OE+00 8.98E-01 3.86E-08 0,00E÷00 0.Q0E+00
O.00-E00 0.00E+00 3,71E+00 1.59E-07 2.57E+07 4.10E*00
0.00E-00 0.00+E00 2.19E+04 9.42E.04 2.67E+07 2.51E+04
0.00E+00 0.004E00 4.72E-01 2.3E-08 3.19E+07 6.46E-01
O.OE+00 O.00E+00 4.03E+00 1.73E-07 2.28E+07 3.95E+00
O,00E-00 0.00E+00 1.96E-05 5.41E-13 3.l5E+07 2.66E-05
0.00E.00 0.00E+00 7.91E+02 3.40E-05 1.88E+07 6.33E+02
O.00E+00 0.00E+00 1.21E+02 521E-06 2.09E207 1.092+02
0.DOE+00 0.00E+00 1.66E+04 7.14E.04 1.33E+07 9.52E+03

.000E200 0.00E+00 8.11E+00 3.48E-07 6.15E+06 2.14E+00
O.00D+00 D.D0E+00 1.256+01 5.36E-07 3,14E+07 1.68E+01
0.006+00 0.00E+00 7.97E-05 3.43E-12 3.192+07 1.09E-04
0.002+00 0.00E+00 8.85E-03 3.80E-10 2.87E+07 1,09E-02
2.44E+07 2.24E403 3.63E+00 1.56E-07 1.02E+06 1.58E-01
2.90E+05 1,78E+01 2.436400 1.04E-07 1.55E+06 1.92E-01
5.7fE+06 1.35E+02 925E-01 3.91E-08 1.57E+06 6.22E-02
7.60E+04 4.66E-02 2.42E-02 1.04E-09 1.60E+06 1,67E-03
1.19E+06 7.59E+00 2.522-01 1.82E-08 1.42E206 1.54F-02

2.40E+03 1.70E-03 3.54F.-04

TEDE cpm Child Thyroid cpm
1.00E+02 6.41E+07 5.00+E02 1.772+07
5.001+01 3,20E+07 2.50E+02 8.852+06
1.00E+03 6.41E208 5.00E+03 1-0, -

X/0 = 9.24E-05 s/mr
Monitor efffienches from ERS-SFL-85-03 1 Pre-release iodine mitigation h- ERS-MPD-0t-002 (lodiees reduced 0.005) Release (uCls) CF for TEDE = 2.26E-+04 (Expression 5)
SPING VS-1 10 Channel 5 Release Flow.Rte 493E +04 cdm 2.33E3207 ccJs Release Wudi/sl CF for Child Thyroid = 4.50E-03 (Expiression S)

UI only AcMtly Effetive Count Effecve + Count
LOCA TIO Rao DOCF DCF Release Release Efficiency Rate DCF DOCF Release Release Efficiency Rate

Isotope (CO (mrernnm/uCi-v) (uCils) (taC/cc) (cpnmuCi/cc) (cpmlrremih) (mrern-m
t
luCl-v) (uCft) (uCi/cc) (cpm/uCi/cc {jclm/mrem-h)

Kr-83m 9462E06 1,312E-02 4.692-01 8.13E-08 2.96E+02 127E-05 0.00E+00 0.OOE0+00 0.002+00 0.006+00 5.88E+01 2.53E-06 0.00E+00 0.00E+00
Kr-85m 1.95E+07 2.69E-02 8.177F+02 2-20E+01 6.10E+02 2,62E-05 2-57E+07 6.74E+02 0.002+00 0.002E+00 1.21E+02 5.212E-06 2.57E+07 1.34E+02
Kr-85 8.27E+05 1.14E-03 1.12E+01 1.28E-02 2.59E+01 1.112-06 2.67E+07 2.96E+01 O.00+E00 0.00E+00 5.14E+00 2.21E-07 2.67E+07 5,896+00
Kr-87 3.91E+07 5.40E-02 4.47E403 2.41E402 1.22E+03 5.25E-05 3.19E+07 1.67E+03 0.00E+00 O.002E00 2.432+02 1.041-05 3.19E207 3.33E+02
Kr-8S 5.432+07 7.502-02 1.13E+04 8.47E+02 1,70E+03 7.292-05 2.28E+07 1.66E+03 0.006+00 O.00E+00 3.38E+02 1.45E-05 2.28E+07 3.30E+02
Kr-89 6,75E+07 9.32E-02 1.02E+04 9.61E+02 2.11E+03 9.07E-05 3.16E+07 2.86E+03 O.0E000 0.006+00 420E*02 1,80E-05 3,16E+07 5.70E+02
Xe-l31m 1.08E+06 1.49E-03 4.29E+01 6.40-02 3.36E+01 1.45E-06 1.66E+07 2.70E+01 0.00E+00 0.00E+00 6.72E+00 2.89E-07 1.86E+07 5.382+00
Xet-133m 5.052+06 6.97E-03 1.49F+02 1.04E+00 1.58E+02 8.78E-06 2.09E407 1.42E+02 0.002E00 0.00E+00 3.14E+01 . 1.35E-08 2.09E+07 2.62E+01
Xe-133 1.60E+08 2.21E-01 1.76E+02 3.09E+01 5.00E+03 2.15E-04 1.33E407 2.87E+03 0.00E+00 0.00+E00 9.952402 4.28E-05 1.33E+07 5.70E+02
Xe-13,5m 3.36E+07 4.64E-02 2.15E203 9.97E+01 1.05E+03 4.51E-05 6.15E+06 2768E+02 O.002E00 0.00E+00 2.09E+02 8.98E-06 6.15E+06 5.53E+01
Xe-135 4.84E+07 8.68E-02 1-25E+03 8.35E+01 1.51E+03 6.50E-05 3.14E+07 2.04E203 O.00E+00 0.002+01 3.01E+02 1.29E-05 3.14E+07 4.06E+02
X1-137 1.46E+08 2.02E-01 9.55E+02 1.93E+02 4.565+03 1.96E-04 3.19E+07 626E+03 0.002E00 0.00E+00 9.08E+02 3.90E-05 3.19E+07 1.24E+03
X81138 1.36E+08 1.88E-01 8272+03 1.18E+03 4.286+03 1.83E-04 2.87E+07 5.24E+03 O.0OE*00 0.00+E00 8.46E+02 3.63F-05 2.87E+07 1.04E+03
-131 3.89E+05 537E-04 4.865K05 2.50E+02 1.22E+01 5.23E-07 1.02E+06 5.31E-01 2.44E+07 1.31E+04 2.42E+00 1.04S-07 1.02E+06 1.086-01

ý1-32 5.70E+05 7.87E-04 4232-04 3.41E+01 1,78E+01 7.68E-07 1.552+08 1.19E+00 2.90E+05 228E+02 3.54E+00 1.52E-07 1.55E+06 2.37E-01
1-133 8 00605 1.10E-03 128E+05 .41E+02 2.50E÷01 1.07E-06 1.57E+06 2.682+00 5.77E+06 6.37E+03 4.98f+00 2.14E-07 1.57E+06 3.352-01
t-134 8.85E+05 1.22E-03 2.69E+04 329E+01 2.77E+01 1.190-06 1.606+06 1.91E+00 7.60E+04 9.29E+01 5.502+00 2.37E-07 1.60E+06 3.79E-01
1-135 7.60E*05 1.05E-03 7.10E+04 746E+01 2.38E+01 1.02E-06 1,42E+06 1.45I+00 1.19E206 125E+03 4.73E+00 2.03E-07 1.42E06 2.88E-01

7.24E2+8 4.195+03 2.38E+04 2.10E+04 1.94E-04 4.73E+03

TE70 cpm. Child Thyroid cpm
1.00E+02 2,38E+05 5.02£+02 2.36E+06
5.00E+01 1.19E+06 2.50E+02 1.18E-06
1.03E+03 2.38ý+07 5.00*E03 2.36E+07
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Monrtor efficiencies from ERS-SFL-85-031
Coit~ni~ -k.,.IM R

Upstream filtration (iodines reduced 0.01)
Release Flow Rate = 4.93E+04 cdm 2.33E+07 cc/s

M-0 9.24E-05 shM9
Release (uC/'s) CF for TEDE = 1.05E'05 tExpresslon 5)

Release (uCi/sl CF for Child Thyroid - 1.05O+04 (Exoression 5l
U1 only Activity

SBOLOCA Rato
Isotope (Cl)

Kr-83m 2.49E-01 621E-04
Kr-85m 8.90E.01 2.22-03
Kr-8$ 7.90•+01 1,7O-01
Kr-B7 5.64E-01 1,41E-03
Kr-88 1,64E400 4.09E603
"-S9 1.44E-02 3.59E,05

Xe.131m 3.36E+00 8.38E-03
Xe-133m 3,01E200 7.51E-03
Xe-133 2.02E+02 5,04E-01
Xe-135m 8.91E+01 2.22E-01
Xe-135 2.00E+01 4.99E-02
Xe-137 4.36E-02 1.09E-04
Xe-138 3.03E-01 7.56E-04
1-131 9.92E-02 2ABE-04
1- 132 1.02E-01 2.54E-04
1-133 1.72E-1 4.29E-04
1-134 1.18E-01 2.94E-04
1-135 1.31E-01 3.27E-04

4.01E+02

OCF
(mrem-mCýi-v)

4.69E-01,
8.17E202
1.12E+01
4.47E403
1,13E+04
1.02E+04
4.29E+01
1I49E+02
1.76E402
2.15E+W
1.25E+03
9.55E+02
6.27E+03
4.66E805
4.33E+04
1.28E+05
2.69E*04
7.10E+04

Effective . . Coiti
DCF Release Release Efficiency Rale

(uCIIs) (uCI/cc) (cpmAClcc) (cpmfmrenVh)
2.91E-04 6.512:401 2.802-06 0.002E00 0.OOE+00
I.BtE+00 2.33E-02 1.00E-05 2.57E+07 2.57E+02
2.21E+00 2.07E+04 8.68E-04 2.67E+07 2.37E+04
6290E+0 1.47E+02 6.34E-06 3, 92*07 2,022E02
4M62E+01 4.29E+02 1.84E-05 2.28E+07 4.19E202
3.66E0-1 3.77E+00 1.62E-07 3.I6E-07 5.11E+00
3.60E-01 8.79E+02 3.70E-05 1.W8E+07 7.04E*02
1.12E+00 7.87E+02 3.38E-05 2.09E+07 7.06E+02
8&87E+01 5.28E+04 2.27E-03 1.33E+07 3.03E+04
4,78E+02 2.33E+04 1.00E-03 6.15E+06 6.16E+03
8.24E+01 5.23E+03 2.25E-04 3.14E+07 7.05E+03
1.04E-01 1.14E201 4.90E-07 3.192E07 1,66E+01

4.74E+00 7.92E+01 3.40E-06 2.87E+07 9.76E+01
1.15E+02 2.59E+01 1.11E-08 1.02E+06 1.13E+00
1.10E101 2.67E+01 1.15E-06 1.55E+06 1.78E+00
5,49E+01 4.50E+01 1.93E-06 1.57E+06 3.021100
7-92E+00 3.09E+01 1.33E-06 1.60E+06 2.13E+00
2.32E+01 3.43E+01 1.47E-06 1.42E+06 2.09E200
9,05E+02 6.95E+04

Effecinve cownt
DCF DCF Release Release Efficiency Rate

frnrem-m•fuCi-v) (uCis) (uCi(Oc) (cpm/uCi/cc) (cpm/nvemnA)
0.00E200 0,002E00 6.54E+00 2.81E,07 0.00E+00 0.00E+00
O.OOE÷0000 0.0E200 2.34E201 1.01E-06 2.57E+07 2.59E+01
0.002EQ0 0.00E+00 2.08E+03 6.92E-05 2.67E+07 2.38E203
0.G00E00 0.00E+00 1,486+01 6,37E-07 3.GE-07 2.03E*01
0.004E00 O.00+E00 4.31E+01 1.85E-06 2.28E+07 4.22E201
0.00E+00 0.00E+00 3.78E-01 1.63E-08 3.16E+07 5.1412-01

* 0.00E+00 0.00E÷00 8,683E01 3.79E-06 1.86E+07 7.07E201
0.00E.00 O.OOE+00 7.912E01 3.40E-06 2.09E207 7.1024E01
0.00E+00 0.002E00 5.31E+03 2.28E-04 1.33E+07 3.04E+03
O.002E+00 O.00E+00 2.34E403 1.01E-04 6.15E+06 6.19E+02
0.D00E00 0.00E+00 5.26E+02 2.26E-05 3.14E+07 7.092E02
0.00*E00 0.002E00 1.1AE-00 4.92E-08 3.19E+07 1.57E+00
O.0*E+00 O.0DE+00 7.986+00 3.42r.-07 2.87E+07 9.81E200
2A4E4207 6.04E+03 2.61E+00 1.12E-07 1.02E+06 1.14E-01
2.90E*05 7.38E+01 2.68E÷00 1.15E-07 1.55E2-06 1.79E-01
5.77E406 2.48E+03 4.522+00 1.94E-07 1.57E+08 3.04E-01
7.602E44 2.24E201 3.10E+00 1.33E-07 1.602E06 2.14E-01
1.19E+06 3.89E+02 3.44E-00 1.4AE-07 1A2E÷06 2.10E-01

9.00E*03 4.53E-04 6.99E-03

TEDE cpm Child Tht~o'd P
1.DOE+02 6.95E+06 5.00E÷02 3.50E-t06
5.00E÷011 3.48E-*06 2.50E÷02 1-75E-*0

........... 1.,00Ez+03 6.9517407 5;.QOO•,0 3.50•E+07

X/O = 9.24E-05 sh9r
Moaitor efficiendes from ERS-SFL-85-031 Upstream filration (iodices reduced 0.01) Release (uCifs) CF for TEDE0 5.74E+05 (Expresslon 5)

P -anne 5 Release Flow Ratae- 4.93E+04 cmr 2.33E+07 crJs Release (uCis) CF for Child Thyroid a 2.48E+05 (Expression 51
U1'& U2 Activity Effective Count Effective Count

FHA Ratio DCF DCF Release Release Efficiency Rate 0CF DCF Release Release Efficiency Rate
leolo"e (CO) (Mrem-Msn/uCiV) (Wits) (uCl/cc) (cpm/uCl/cc) (cprrfnremnh) lmreon-m/uCl-v)u (uCit) (uCI/cc) (cpnVuCi/cc) (cpm/mmnrnh)

Kr-83m 0.00E+00 0.00E+00 4.69E-01 0.02E+00 0.002E00 0.002E00 0.00E+00 0.011+00 0.002E*00 0.002+00 .OOE +00 O.00E+00 0.00DE00 0.00E+00
Kr-85m 1.04S-03 3.07E08 8.172+02 2SO-05 1.61E-02 6.90E-10 2.57E+07 1.78E-02 040ME*00 0.00E+00 7.61E-03 3-27E-10 2.57E207 8.42E-03
Kr-OS 4.78E+02 1.41E-02 1.12E+01 1.58E-01 7.38E+03 3.17E-04 2.67E+07 8.45E+03 0.00E+00 0.0*E+00 3.502E03 1.501-04 2.67+E07 4.01E+03
Kr-87 0.O0E+00 O.00E+00 4,47E+03 0.02E+00 O.OOE+00 0.00E+00 3.191E07 U00E+00 O.00E+00 O,0OE+00 D.OOE+00 O.00E+00 3.19E+07 O.0OE+00
Kr-68 0.0020E(0 0.00E+00 1.13E+04 0.00E+00 0.00E+00 0.0O0*00 2.28E+07 0.00E+00 0.00E00 0.002E,00 0.02*0 0.00E+00 2.26E+07 0.00E+00

cr-89 0,00E+00 0.00E+00 1,02E+04 0.002*00 0.00E+00 0.00E+00 3.16E.07 0.00E÷00 0.00.E-00 0.OOE+00 0.00E+00 0.00E00 3.16E207 O.OOE+00
IMim 4.66E+02 1.37E-02 4.29E201 5.69E-01 7.19E+03 3.08E-04 1.86E-07 5.75E+03 O.00E0O0 0.00f-*00 3.41E+03 1.47E-04 1.85+*07 2,73E+03

Xe-133m 6,16E+02 1.82E-02 1.49E+02 2.71E*00 9.51E-03 4.09E-04 2.09E+07 8.53E+03 0.002100 0.00E.00 4.512*03 1.94E-04 2.09E+07 4.05E+03
xe-133 3.23E+04 9.52E-01 1.76E+02 1,68E+02 4.99E205 2.14E-02 1.33E*07 2.8E505 O.OE+00 0.00E+00 2.36E405 1.02E-02 1.33E+07 .35E+05
Xe-135m 2.65E+00 7.81E-05 2.15E+03 1.68E-01 4.09E+01 1.76E-06 6,152+06 1408E+01 0.0OE+00 0.00E-00 1.94E+01 8.33E-07 6.15E+06 5.13E+00
Xa-135 6.10E+01 1.80E-03 1.25E+03 2,26E+00 9.42E+02 4,05E-05 3.14E#07 1.27E+03 0.00E+00 0.00E000 4.46E.02 1.92E-05 3.14E+07 6.02E+02
Xe- 137 0.OE÷00 0.002E00 9.55E+02 0.00E+00 0.00E+00 0.0OE+00 3.19E+07 0.006+00 0.00E+00 0002.O 0.0OE+00 0.0OE+00 3.19E+07 0.002E00
ae-13i 0,0OE00 O.00E+00 0.27E*03 0.00*0E0 O.00E+00 0.00E-00 2.87E*07 0.002E00 0.002E+0 0.002E-00 O.0E+00 0.00*O00 2.87E+07 OOOE+00

1-131 5.20E-01 1.53E-05 4.66E+05 7.14E+00 8.03E+00 3.45E-07 1.02E+06 3.50E-01 2.44E+07 3.74E+02 3.816+00 1.4E-07 1.02E+06 1.66E-01
1-132 2.52E-01 7,43E-06 4.33E+04 3.22E-01 3.89E*00 1.67E-07 1.55E+06 2.60E-01 2.90E+05 2.15E+00 1.84E+00 7.93E-08 1.55E206 1.232-01
1-133 3.352-02 9.87E207 1.28E*06 1,26E-21 5.17E-1 2.22E-06 1.57E806 , 3.48E-02 5.77E+06 5.70E+00 2.45E-01 1.05E-08 1.57E+06 1.65E-02
1,134 0.00E+00 0.00E+00 2.692+04 0.002E00 O.OOE+00 0.002E00 1.60E208 O.00*E00 7.60E+04 0.0OE*00 0.00E+00 0.002*00 1.50r206 0.00E+00
1,135 2.23E-05 6.57E-10 7.10E*04 4.67E-05 3.44E-04 1.48E-11 1.42E.06 2.10E-05 1.19E208 7.82E-04 1,63E-04 7.012-12 1.42E26fl 9.95E-06

3.39E*04 1.83E+02. 310E*05 3.82E+02 1.07E-02 1.47E205

TEDE cpm Child Thyrold cpsn
1.0DE002 3.02E+07 5,0DE+02 7.34E407
5.00E't01 1.55E+07 2.50E+02 3.67E,07
1.00tE03 3.10E+08 5.00*E03 71.34E+08
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Mo=tre:fdnce Er RS-SFL-85-03I URstrearo fRite rt = 4i.x3mes reduced 0.01)
Release Flow Rate - 4.93E+04 cft,, i 2.327E+07 cc/a

X/O = 9.2402-05 sirn?
Release (uCils) CF for "TEDE .0E5(Eriin5

Release IqClls) CF far Child ,hrl 6E-8205 (Eoression 5t•c iiV ~ l •lal 5 A .

190tope
Kr-83m
Kr-85m
Kr-85
Kr-07
Kr-88

SKr-69~e133m
[Xa.'133
Xs-135m
XG-M3
Xe-137
Xa-138
1.131
1-132
1-133
11-134
t-135

UI & U2 Activtty
RCCA Ratio

(cl)
3.82E+01 2.48E-03
9.12E+01. 5.91E-03
2.22E+02 144E-02
5.22E+01 3.38E-03
1.63E*02 1.06E-02
3.76E÷00 2.44E-04
1.86E+02 1.21E-02
2.23E+02 1.45E-02
1.322E404 8.56E-01
1,42E+02 9.21E-03
1.06E203 6.6TE-02
9.68E+00 6.28E-04
3.38E+01 2.19E-03
4.53E-01 2?94E-05
1.5GE-02 1.01E-05
1.55E-01 1.00E-05
9.29E-03 6.02E-07
6.80E-02 3.76E-08

DCF
(mvrert,-m3Acvi.

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+044
4.29E+01
IAS4E-02
1,76E+02
2.15E+03
1.25E-03
9.5512.02
6.27E+03
4.66E-05
4.33E-"0
1.28E+05
2.69E4-04
7.I02+04

Efive
DCF Release Release

(uCiS) (uCi/cc)
1.16S-03 5.45E-02 2-34E-05
4.83E+00 1.30E203 5.59E-05
1.61E-01 3.17E+03 1.36E-04
1.5ZE,-O 7.45E+02 3.202-05
1.19E+02 2.33E+03 1.002E-04
2.49E00 5.372+01 2.31E106
5.17E-01 2.65E+03 1.142-04
2.112.+00 3.18F+03 1.37E-04
1.41E+02 1.86E+05 8.10E-03
I.92'E01 2.03E+03 8.71E-05
8.59SE01 1.S•E+04 8.50E-04
5.9E-01 1.38E+02 5.94E-06
1.37E401 4.82E+02 2.07E-05
1.37E+01 6.47E+00 2.78E.07
4.38E-02 2.23E-01 9.57E-09
1.29E+0O 2.21E#00 9.51E-08
1.62E-02 1.33E-01 5.70E-09
2.87E-01 8.28E-01 3.56E-08

Lount
Efficiency REae

(cpffVuVkc) (qcnh-mM)
0.000E+00 O.O00.O00
2.574E207 1.440E+03
2568E2+07 3.6302+03
3.185E+07 1.020E+03
2.276E+07 2275E+03
3.159E+07 7.285E+01
1.8642.07 2-127E-03
2.088•+07 2.850E+03
1,333E407 1b79E+05
6.153E206 5.359E+02
3.138E*07 2.040E+04
3.190E+07 1.8942E+02
2.866E+07 5.942E+02
1.016E+06 2.823E-01
1.553E+06 1 A8E-02
1.565E÷06 1.488E-01
1,604E+06 9.140E-03
1.419E+08 5.048E-02

DCF
(mram-m /uCi-vt

0.000E+O0
0.000E+00
0130tt2400

0.0002+00
0.000E.00
0.OOOE+00
0.000E+00
0.000M+00
0.0002+00
0.000E+-00
0.000E+00
0.0002.00
0,.000E+00

2.440E+07
2.900E+05
5.770E+06
7.600E+04
1.190E+06

Effecýtve Count
OCF Release Release EtticerTcy Rate

(uCOL') (uCi/cc) (cpmluCU-cc) (cpnvmremrh)
0,000E+00 3.012E+02 1.295E-05 0.0000E+0 0.002E+00
0.9000E00 7.192E+02 3.091E-05 2.574E+07 7.956E+02
0.000E+00 1.751E.03 7.5241-05 2.666E+07 2.006E+03
0.000E+00 4.117E+02 1.769E-05 3.185E+07 5,634E+02
0.000E+00 1.2852E03 5.524E-05 2.276E+07 1.257E+03
0.000E+00 2.965E401 1.274E-06 3.159E+07 4.025E+01
.O000E600 1.467E-*03 6,304E-05 1.864E+07 1.175E+03

O.OOE+00 1.759E*03 7.558E-05 2.088E207 1.578E+03
0.000E+00 1.041E405 4.474E-03 1.33WE+07 5.963F:+04
9.000E+00 1.120E+03 4.812E-05 6.153E+06 2.M1E+02
0.000E-+00 8.359U+03 3.592E-04 3.138E+07 1.127F+04
0.0004E00 7.634E401 3.281E-06 3.190E+07 1.047E+02
0.000E+00 2.666E+02 1.1452-05 2.866E+07 3.283E*02
7.166E802 3.572E+00 1.5352-07 1.016E+00 1.560E-01
2.933E-01 1.230E-01 5.287E-09 1.553E06 8.211 E-03
5.798E+01 1.222E+00 5.253E-0B 1.565E+06 8.221E-02
4.577E-02 7.326E-02 3.148E-09 1.604E+06 5.060E-03
4.474E+00 4.574E-01 1.966E-08 1,419E+06 2.789E-02
7.793E+02 5.228E-03 7.905E+04

TEDE cPM Child Thyroid cpm
100 1.43E-07 500 3.95E+07
50 7.151+01 250 1.98E+07

1000 1.43E+08 5000 3.95E+08
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Mnfll I tol !Rn R FL-85431 Upstream filtration (iedines reduced 0.01)

X/= - 024E-05 sem'
Release (uCi/s) CF forTEDE= 1.31E+05 (Expression 6)

an F a. . 93E 4 2 3E+07 ods Release fuC torChlldThvr6d= 57511+03 (Exo sionrýxuxx WIA ar il " ;QU XA-
U1 & V2 AcMily

LOCA Gap Ratio
Isotope (Cl)

Kr-83M 9.01E+01 2.02E-03
Kr-"85rn 2.21 E402 4.95E-03
Kr465 1.27E603 2.85E-02
Kr-87 845E+01 1.eSE-03
Kr-I8 3.58E602 8.03E-03
Kr-.I) 7.50E-02 1.N6E-06
X..1I31m 7.26E+02 1.86E-02
Ke-133m 6.338+02 1.42E-02
KOe-133 3.72E804 8.34E-01

Ae-t35m 1.24E+03 2.786E-02
Ca-t35 2.71E+03 6.08E-02
K-4-37 2.551-01 5.72E-06
Ke-138 T.8084-00 1.75E-04
-131 2.73E+01 6,12E-04
-132 1.32E+01 2.961204
ý-133 1.08E+01 2.38E-04
.134 6.516-01 1.46E-05
-135 3.386E+00 7.586E-05

OCF
(nremm-m

t
uCi-v1

4.691-01
8.17E+02
1.12E+01
4.47E+03
113E+04
1.02E+04
429E+01
1.49E+02
1.76E+02
2.15V:+03
1.25E+03
955E4-02
6.Z7E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Effeclive count
DCF Release Release Efficiency Rate

(uCIIs) (uil/cc) cp nVutilcc) (cpm/mremh)
9.48E-04 2.64E+02 1.148-06 2.07E+01 2.36E-04
4.05E+00 6.49E+02 2.798-c5 1.26E803 3.50E-02
3.19E-01 3.73E+03 1.60E-04 2.19E,01 3.51E-03
8.47E400 2.48E+02 1.07E-05 6-32E+03 6.74E-02
9.07E+01 1.06E+03 4.52F-05 1.56E.04 7.04E.-l
1-72E-02 220E-01 9.46E-09 146E.04 1.38E-04
8.986-01 2.13E+03 9.16E-06 1.60E.02 1.47E-02
2.11E+00 1.86E-03 7.93E-06 3.38E402 2.64E-02
1.47E+02 1.09E+05 469M.03 3.OtE+02 lAIE-00
5,98E+01 3.64E+03 1.56E-04 3.43E603 5.378-01
7.60E+01 7.96E+03 3.42E-04 1.98E+03 6,76E-01
5.48-03 7.48E-01 3.22E-08 1.506+03 4.811-05
1.10E+00 2.29E+01 9.84E-07 8.9?E+03 8.83E-03
2.85E+02 8.016E01 3.44E.06 1.52E+02 5.23E-04
128E+01 3.87E+01 1.66F-06 9,13E.+02 1.52E-03
3.04E+01 3.11E+01 1.34E-06 2.42E602 3.23E-04
3.936-1 1.915+00 6,21E-08 1.05E+03 8.59E-06
5-38E+00 9.92E+00 426E-07 6.28E402 2.68E-04

DCF
(mren'-m%/uCi.-v

0.OOE+00
0.00E+00
0.OOE+00

D0,05400O,OOE+000,00E+00

0.O6E+00
0.00E+00
0,06E+00
0,00E+O0
0.00E+00
OO06+O0
O.006E00
O.OOE+00

2A4E+07
2.90E605
5.77E*06
7.60E÷04
1.19E+06

Effective Count
OCF Release Release Efficiency Rate

(uCifs) (uCI/cc) (opnmuCwicc) (cpomnmrenlim)
0.00E800 1.16E+01 4.99E-07 2.0?E+01 1.04E-05

.006E+00 2.85E+01 1,22E-06 1.26E+03 1,54E-03
0.00EO00 1.64E602 7.04E-06 2.95E+01 1.54E-04
0.00E+00 1.00E+01 4.68E-07 6.32E+03 2.966-03
0.00E*00 4,62E+01 1.98E-06 1.5%E+04 3,09E-02
0.001+00 9.67E-03 4.16E-10 1,46E+04 6.08E-06
0.00E+00 9.36E+01 4.02E-06 1.60E+02 6.45E-04
0.00_+00 8.16E+01 3.51E-06 3.31E+02 1.16E-03
0.00E+00 4.80E803 2.066-04 3.016E02 6.21E-02
0.006E+0 1.60E502 6.87E-06 3.43E+03 2.36E-02
0.006E00 3.49E+02 1.506-05 1 98E+03 2.97E-02
O.00E+00 3.29E-02 1.41E-09 1,50E603 2. 16-06
-006E+00 1.01E+00 4.32E-08 8.97E+03 3.886F-04

1.49E504 3.52E+00 1.51E.07 1.52E+02 220E-405
6,58E+01 1.70E+00 7.32E-08 9.13E+02 6.6E,-05
1.37E503 1.37e+DO 5.87E6-8 2.42E+02 1.42E-05
1.11E+00 8.39E-02 3.61E-09 1.05E+03 3.77E-06
9,02E+01 4.36E-01 1.878-08 6.282+02 1.18E-06
.I 9AP.P4 7F1A. I i.-r5:=.n¶

TEDE CPM Child Thyroid cpm

1.00E602 3.49E+02 6.00E+02 7.66E+01
5.00+401 1.74E+02 2.50E4+02 3.83E÷01
1.00E+03 3.49E603 5.00E+03 7.66N+02

X/Q = 9.24E-05 s/mr
3

Monitor efficiencies from ERS-SFL-85-031 Upstream fitbaion (iodines reduced 0.01) Release (uC/s) CF for TEDE = 11.51E+05 (ExpressionS)
SPING VS-1110 Channel 7 Release Flew Rate = 4.93E+04 .... 2.33E+07 cc/a Release (uCIlf CF for ChildThroid= 8.58W+03 wExoression 5)

U1 &, U2 Activity Effective Count Effective Count
DBA LOCA Ratio DOF DCF Release Release Efficiency Rats DCF DCIF Release Releasee Efficency Rate

Isotope (C ) (mrernri•Cj-v) (4CI1s) (uCI/cc) (cpnm/uCiLcc) (cpmfnVrem/h) rnrsm-
9

JOuCi-y) (uCils) (uCllcc) (cpinlucilcc) (OpMnVern/rh)
Kr-83m 1.806E03 2.05E-03 4.69E-01 9.61E-04 3,10E+02 1.33E-05 2.07E-01 2.76E-04 0.005+00 0.00E+00 1.762E01 7.56E-07 2.07E*01 1.57E-05
Kr-85m 4.41+E03 5.02E.03 8.17E+02 4.I1E+00 7.60E502 327E-05 1.26E+03 4.11E-02 0.004E00 0.00E+00 4.31E*01 1.85E-06 1.26E+03 2.33E-03
K'-86 1.27E+04 1.45E-02 1.126+01 1.62E-01 2.19E+03 940E-05 2.19E-01 2.06E-03 0.008E.00 0.0OE+00 1.248+02 5.33E-06 2.19E+01 1.17E-04
Cr47 1,69E+03 1.92E-03 4A7E503 8.60E+00 2.91E+02 1.25E-05 6226+03 7.91E-02 0.OOE-00 0.00E+00 1.65E+01 7.108-07 6.32E+03 4.49E-03
Kr-88 7.16E+03 -8.15E-3 1.13E+04 9.21E+01 1.23E+03 5.30E-05 1.566404 8.26E-01 0.006E-0 0.00E+00 7.00E+01 3.01E-06 1.56E+04 4.68E-02
Kr-S9 1.02E+00 1.71 E-08 1.02E+04 1.74E-02 2.-58-01 1.11E-08 1.46E+04 1.625-04 0,006-0D 0.00E+00 1.47E-02 6.30E-10 1.46E+04 9.21E-06
Xe-131m 1.45E+04 1,65E-02 4.29E+01 7.086-01 2.50E+03 1,07E-04 1.05.202 1.72E-02 O.00E+00 O.00E+00 1.42E+02 6.098-08 1.606E+2 9.76E-04
Xe-133e 127E+04 1.45E-02 1.49E+02 2,16E+00 2.19E+03 9.40E-05 3.31E+02 3.11E-02 0.00E+00 0.00E+00 1.24E+02 533E-06 3.31E+02 1,76E-03
xe-133 7.43E+05 8.45E-01 1.76E-02 1.49E+02 1.28E+05 5,50E-03 3.01E+02 1.66E+00 0.00E+0D 0,00E+00 7,26E+03 3,12E-04 3,01E-02 9.40E-02
Xe-W35m 2,48E,04 282E-02 2.15E-03 6.07E501 4.27E+03 1.84E-04 3.43E+03 6,30E-01 0.006+00 0.006.00 2,42E+02 1.04E-05 3.43E+03 3.58E-02
Xe-135 5.42E-04 6.17E-2 125E+03 7.72E+01 9.34E503 4.01E-04 1.98E+03 7.93E-01 0.00E+00 O.60E+00 5.30E*02 228E-55 1.S8E+03 4.50E-02
Xe-137 5.09E+00 5-80E-06 9.556E+02 5.64E.03 8.77E-0t 3.77E-08 1.50E+03 5.64E-05 0.00-E00 0,00E+00 4.97E-02 2.14E-09 1.50E+03 3.20E-06
X-lO38 1.56_+02 1.78E-04 6-27E+03 1.11E+00 2.68E+01 1.161-06 8.97E+03 1.04E-02 0.0WE-00 0.00+E00 1.52E+00 6.55E-08 8.97E+03 5.88E-04
1-131 3.41E+02 3.88E-04 4.66E+05 1.816E02 5.88E+01 2.536-086 .652+02 3.646-04 2.44E+07 9.46E+03 3.33E+00 1.43E-07 1,52f+02 2.18E-05
1-132 2.64E+02 3.01E-04 4.33E+04 1.30E+01 4.55E+01 1.96E-06 9.13E+02 1.79E-03 2.90E+05 8.72E5-01 2.58E+00 1.11E-07 9.13E+02 IA01E-04
1-133 2.12E+02 2.41E-04 1.28E+05 3.09E+01 3.868E-01 1.57E-06 2.42E+02 3.80E-04 5.17E÷06 1.39E+03 2.07E+00 8.90E-08 2.42E+02 2.15E-05
1-134 1230E5O1 1.48E-06 2.69&-04 3.985-01 2.24E*00 9,638-0 1.05E+03 1.01E-04 7.TWE04 1.13E+00 1.27E-01 5.466-09 1.05E+03 5.71E-06
1-135 6.75E501 7.69E-05 7.10E+04 5.46E+00 1.16,+01 5.00E-07 628E+02 3.14E-04 1.19E+06 9.15E+01 6.60E-41 2.83E-08 *628E+02 1.78E-05

8.78F.05 6.2?E+02 4.09E+00 1.10E+04 3.69E-04 2.32E-01

TEDE cIrn Child Thyroid cpm
1.00E+02 4.09E+02 5.005*02 1.16E+02

5.00E+01 2.05E802 2.50E+02 5.90E+01
1 .0E+03 4.09E+03 5.00E+03 1.168E03
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Monitor effdencies fron ERS-SFL-85-031 Upstream flltration (odiines reduced 0.01)
Release Row Rte, 493E.-04 dm , 2.336.07 c2

*/l 9.24E-05 61m3
Release (uCil) CF for TEOE = 7.15E6+05 (6.~presaion 5)

0 Channei±LSDtlil 7 ChildTh id- 396F404 1E)w-
Ul orly Activty

LOCA RCS Rati
Isotope (CU)

Kr-83m 1.34E.03 2.276.05
Kr-S.,m 5.53E-03 9.39E.05
Kr-85 3.27E601 5.S5E-01
Kr-87 7.046-04 1.1%E-05
Kr-88 6.02E-03 1.02E-04
Kr-S9 2.92E.08 4.96E.10
X9.131m 1.38E÷00 2.00-E02
Xe-1331r 1.81E.01 3.07E-03
Xe-133 .486-01 4.216-01
Xe-13Smn 1.21E.02 2.05-E04
Xe- 135 1.86E-02 3.16E-04
Xe-137 1.19E-07 2.02E-09
Xe-138 t.32E`05 2.24E-07
1-431 5.41AE03 9.18E-05
1-132 3.62E-03 6.146-05
1-133 1.38E-03 2.34F-05
1-134 3.61E-05 6.13E-07
1-135 3.76E-04 6.38M-06

C aon•4ni

DCF
Imrems-n9ACi-y)

4.69E.01
8.17..02
1.12e*01
4.47E603
1.13E+04
1.02E÷04
4.29E+01
1.49E+02
1.786+02
2.15E+03
1325E+03
9556E02
6.27F-03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Efective Count
0CF Release Release Efficiency Rate

(uCi/s) (uCi/cc) (cpm/uCVcc) (cpm/rrremhb)
1-07E-05 1.63E+01 6.99E-07 2.07E+01 1.45E-05
7.67E-02 6.71E+01 2.88E-06 1.26E+03 3.62E-03
6222.00 3.97E+05 1.70E-02 2,19E+01 3.73E-01
5,34E-02 8.54E+00 3,676-07 6,32E+03 2.326-03
1.15E+00 7.30E+01 3.146-06 1.66+E04 4.89F--02
5.06E-06 3.54E-04 1.52E-11 1.46E+04 2.23E-07
8.596-01 1.43E+04 6,15E-04 1.60E+02 9.85E-02
4.$6B-01 2.20E+03 9,44E-05 3.31E+02 3.12E-02
7.41E+01 3.01E+05 1.29E-02 3.01E+02 3.892+00
4.42E-01 1.47F+02 6.31E-06 3.43E+03 2.17E-02
3.962-01 2.26E+02 9.70E-06 1.98E+03 1.92E-02
1.93E-06 1.44E-03 6.20E-I1 1.50E+03 9.28E-06
1.40A-03 1.60-.01 6.88E-09 8.97E+03 8.172.05

4.28aE03 6,56E.01 2.82E-06 1.52E+02 4.286-04
2.66E800 4.39E-01 1.89-E06 9.13E+02 1.72F.03
3.006+00 1.67C401 7.19E-07 2.42E+02 1.742-04
1.65E-02 4.38E-01 1.88E-08 1.05E+03 1.97E.06
4.53E.01 4.56E+00 1.96E-07 6.28E+02 123E-04

Effetve Count
OCF DCF Release Release Efficiency Rate

(nem-nr
3

/uCi-v) (LuCs) (UCs/c) (cpm/uCilcc) (Cprn/nembh)
0.O0E+00 0.00E+00 8.96E-01 3.886-08 2.07E+01 8.00-E07
0.OE+00 0.002E.00 3.716=00 1.59E-07 1.26E+03 2.00E-04
0,002+00 0.002-00 2.19E204 9.42E-04 2.19E+01 2.0S2-02
0.00E+00 O.006+00 4.72E-01 2.03E-08 6.32E+03 1.28E.04
0.0OE+00 0.00-+00 4.03E+00 1.73E-07 1.56E+04 2.70E-03
0.00÷+00 0.002E00 1.96E-05 8.41E-13 1.46E+04 1.23E-08
0.00E+00 0.00E+00 7.916&02 3.40E-06 1.60E+02 5.44 E-03
O.00E+00 O.00E+00 1.21E+02 5.21E.06 3.312+02 1-72E-03
0.006+00 0.002+00 1.66E+04 7.14E-04 3.03E+02 2.15-E01
0.00E+00 0,00E+00 8.11E400 3.48E-07 3.43E403 1.20E-03
O.OE+00 0.00E+00 1.25E+01 5.3E.-07 1.,98+03 1.06E-.0
0.002=00 O.DOE+00 7.97E-05 3.43E-12 1.50W+03 5.13E-09
O.00E+00 0.006+00 8.85F-03 3.80S.10 8.97E+03 3.41E-06
2.44E-07 2.24E+03 3.63E+00 1.52-C07 1.5ZE+02 2.37E-05
2.90E+05 1.78E+01 2.43E-00 1.04E.07 9.13E+02 9.52E-05
5.77E+08 1.35E+02 9.252.01 3.976-08 2.42E+02 9.61E-06
7.60E+04 4.66E-02 2.42E-02 1.04E-09 1.05E+03 1.094E06
1.19E+06 7.592+00 2.522-01 1.08E-08 6.28E402 6.80E-06

TEOE Cpa Chid Thyroid corn
1.00E202 4.49E+02 5.00E+02 1.24E+02
5.002'+01 2.25E202 2.50E+02 6.21E+01
1.00E+03 4.49E+03 5.006+03 1.24,+03

XJQ = 9.24E-05 sImn
Monilor effilencles from ERS-SFL-85-031 Pro-release iodine mtigation in ERS-WD-01 -002 (lod•nes reduced 0.005) Release (uCVs) CF for TEDE = 2.286F04 (Expression 5)
,PINGVS-l10 ChaL el R7eleas FlowRate: 4.93A+04 e-m 2236.7W Release ?u6+1/) CF for Chil'd Throid = 4.0+03 iEoression 5)

Ut only Activity EffecM Count Effeefive . Count
LOCA TOD Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (Ci) (nnm-n.1uCd-y (uWt/s) (uCilcc) (cpefVucoc) (cm•m/rnrr•h) (mram-m
3
/uCi-vy (uCts) (uoifcc) (cpmnuCiec) (cpm/mremm)

Kx-83m 9.46E+06 1.31E-02 4.69E-01 6.13E-03 2.96E+02 1.27E-05 2.07*E01 2.63E-04 0002.0 0.0012+00 5.86E+01 2.53E-06 2.07E+01 5.24E-05
Kr-85m 1.956E+07 2.69E-02 8.17E+02 2.20E+01 6.10E+02 2.62E-05 1.26E+03 3.29E.02 0.00E00 O.00E+00 1.211:02 5.21E-06 126E+03 6.552-03
Kr-.5 8.27E+05 1.14E-03 1.126+01 1.25E-02 2.59E+01 1.11E-06 2.19E+01 2.43_.05 0.00E-00 O.OOE+00 5.14E+00 2,212-07 2.19E+01 4.84E-06
Kr-87 3.91-+07 5.40E-02 4.472+03 2.41E+02 1.22E+03 5.252-05 6.32E+03 3.32E-01 0.006+00 0.O0E+00 2.43E+02 1.04E-05 6.32E203 6.61E-02
Kr-SB 5,43E+07 7.50E-02 1.136+04 8.47E+02 1.70E+03 7.29E-05 1.56E+04 1.14E+00 0.00E.00 0.00E+00 3.386.02 1.45E-05 1.56E+04 2.26E-01
Kr-89 6.756*07 9.32E-02 1.02E+04 9.51E+02 2.116E-03 9.07E-08 1.46E+04 1.33r+00 0.00E*00 O.0OE+00 4.20E-02 3.806-05 1.46E+04 2.64E-01
Xe-131m 1.02E+06 1.49E-03 4.29E+01 6.40E-02 3.38E+01 1,45E-06 1.60E+02 2.3ZE-04 O.00+E00 0.00E+00 6.722+00 2.806-07 1.60E+02 4.62E-G5
Xe-133m 5.05.6-06 6.97E-03 1.496+02 1.04E+00 1.582E02 6.8E-06 3.31E+02 2.24E-03 O.006+00 O.002+00 3.14E-01 1.35E-06 3.31E+02 4.44E-04
X0-133 1.606+08 2.21E-01 1.76E+02 3.89E+01 5.002+03 2.15E-04 3.01E+02 6.47E-02 O.00E+00 0.002-00 9.95E+02 4.26E-05 3.01E+02 1.22E-02
Xe-135m 3.36E+07 4.64E-02 2.15E+03 9.9.7E+01 1.05E+03 4.51E-05 3.43E+03 1.55E-01 0.00+E02 O.002E00 2-09E+02 6.98E-06 3.43E+03 3.08E-02
xe-135 4.646+07 6.68E-02 1.25E-03 8.3SE+01 1.51E+03 6.502-05 1.98E+03 1.28E-01 0.00E+00 0.001+00 3.012+02 1.29E-05 1.908E03 2.568-02
Xe-137 1.46E+08 2.026-01 9.55E+02 1.93E+02 456E+03 1.96E-04 1.50E+03 2.932-01 0.006+00 0,0000 9.08E+02 3.90E-05 I.50E+03 5.848-02
Xe-138 1.36E+08 1.88E-01 6.276+03 1.18E+03 425E+03 1.83E-04 8.97E+03 1.64E+00 0.002E00 0.006+00 8.46E+02 3.63E-05 8.97E+03 3.26E-01
1-131 3.892+05 5.37E-04 4.66E+05 2.50E+02 1.22E+01 523E-07 1.52E+02 7.94E-05 2.44E+07 1.31E+04 2.42E+00 1.04E-07 1,526+02 1.582-05
1-132 5.702+05 7.872-04 4.33E604 3.41E+01 1.786+01 7.66E.07 9.13E+02 6.99E-04 2.902+05 2.26E+02 3.54E+00 1.52E-07 9.13E+02 1.39E-04

133 8.006+05 1.102-03 1.28E+05 1.41E+02 2.50E+01 1.07E-06 2.42E+02 2.60E-04 5.77E+06 6.37E+03 4.98E+00 2.14E-07 2.42E+02 5.17E.05
3-134 8.856*05 1.22E-03 2.696+04 3.292+01 2.77E601 1.19E.06 1.05E+03 1.24E-03 7.60E+04 9.29E+01 5.506+00 2.37F..-0 1.05E603 2.47E-04
1-135 7.806+06 1.05E-03 7.10E+04 7.45E+01 2.38E+01 1.02 D0 6.28E+02 6.41E404 1.19E+06 1.252-03 4.73E 200 2.03E-07 6.28E+02 1.28E-04

724E+08 4.19F+03 5.11E+00 2.10E+04 1.94E-04 1.02E+00

TEDE qpm Child Thyroid crpm

1.00E+02 5.112+02 5.00E+02 5.09•+02

5.00E+01 2.56E+02 2.50E+02 2.54E+02
1.00E+03 5.116E +.Z).•,03 5.09E+03
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!Ifdenre tw 2S-8FL-85.031 Upelream filtation Vodines reduced 0.01]
X/0 9.24E-05 elm'

Release (uCi/&) CF for TEOE x 1.05240S (Expression 5)
so (uifil CF for, C~,hil Thyroid= - flreofl S; M1 .1-1 -

ease ow mew. " Wim am

Kr.23M

Kr-65
Kr-87
Kr-SO
Kr-OS
Ke,1311m
4~-133m
Ka-133
(e- 135m
(e-M3
(0-137
'%.138
-131
-13.2
-1133
-134
-135

U I only
SBLOCA

(Ci)
2.49-011
8.90E-01
7.90E+01
5.64E-01
1 .64E-00
1 .44E-02
3.36E+00
3.012E+00
2.02E+02
8.91 E+01
2.002+01
4.36E-02
3.03E-01
9,92F-02
1.0212-01
11.72E.01
1.18E-01
1.31 E-01

.1 llefl

Activily

(IIIE-04
2.22E-03
1.97E-01
1.41E-03
4.09E-03
3.59E-05
8.38E-03
7.51E-03
6.04E-01
.222F-01

4.99E-02
1.09E-04
7.56E-04
2.48E-04
2.541-04
4.29E-04
2.94E-04
3.27E-04

DCF
(Uferm-matuc|-V,

4,69E.01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E.01
1.49E+02
1.76E+02
2.151E+03
1.2M+03
9.5F-+02
6.27E+03
4.SOE+05
4.33r;-04
1.28E+05
2.9M+04
7.1 0E+04

Effective
DCF Release

(uClIs)
2.911-04 6.51E+01
1.51E+00 2,33E+02
2.21E400 2.07E+04
6,29E+00 1.47E+02
4.62E,01 4.29E+02
3.60E-01 3.77E+00
3.60E-01 6.79E+02
1.12E+00 7.87E+02
8.87•*01 5.28E+04
4.78E+02 2.33E-04
6.24E+01 523E+03
1,04E-01 1.14E+01
4,74E÷00 7.92E-01
1.15E+02 2,59E+01
1.1OE+01 2.67E*01
5.49E+01 4.50E+01
7.92E+00 3.09E+01
2.32E+01 3.43E+01

Release
(uCI'cc)
2.80E-06
I.00E-05
8.88E.04
63.4E-06
1.84E-05
1,62E-07
3.78E-05
3.38E-05
2.27E-03
1.00E-03
2.25E-04
4.90E.07
3.40E-06
1.11E-06
1.15E-06
1.93E-06
1.33E-06
1.47E-06

Counlt
Effaency Rate

4cprnfuCucc) (cplmrenVl)
2.07E+01 5.80E-05
126E+03 1.26E-02
2,19E+01 1.94E-02
6.32E+03 4.01JE-02
1,56E+04 2.87E-01
1.46E+04 2.371-03
1.60E+02 6.05E-03
3.31E-02 1.12F-02
3.01E+02 6.83E-0 I
3.43E+03 3A4E+00
1.98E.03 4.442-01
1.50E+03 7.33E-04
8.97E+03 3.08E-02
1.52E+02 1.69E-04
9.13.02 1.06E-03
2.42E+02 4.O7E-04
1.05E+03 1.39E-03
6.28E+02 9.24E-04

ARI OeC1flf

OCF
(mr-em-m%/Ck..)

0.00E+00
0.002+00
O.00E+O0

0,00F+00
O.OOE+.0
0.OOE+O0
0.00E+00
00.00E0

000.00E0
0.00E+00
0.00E+00

0.002+00
2.44E4-07
2.90E+05
5.77E+06
7.60E+04
1.19E+06

Effective
DCF

0,OOE+00
O.OOE+O0
0.00E+00
O.OOE+O0
O.00E+00
0.00E*00
0.00E+00

0.002+00
0.OE+00
O.OOE+QOO.OOE+GO
0.00E+00
0.OOE+000.002+00
O.GO2+0O

6.04E+03
7.38E-01
2.48E+03
2.24F+01
3.89E*02
0 ntl:p+l

Release
tucits)

6,541+00
2.34E+01
2.08E+03
1.48E+01
4.31E÷01
3.78E-01
8.83E+01
7.91E-01
5.31E+03
2.34E+03
5.26E+02
1.15E+00
7.96E+00
2.61E+00
2.68E+00
4.52E200
3.10E+00
3.44E+00

Release
(uCi/cc)

2.81E-07
1.011E-06
8.92E-05
6.37E-07
,.65E-08
1.63E-08
3.791-06
3.40E-06
2.28E-04
1.01E-04
2.26E-05
4.92E.08
3.42E-07
1.12E-07
1.15E-07
1.94E-07
1.33E-07
1.4811-07
4 'F 1

ElIdency
(cprrVuCt/cc)

2.07E+01
1.26E-03
2.19E+01
6.32E*03
1.56E+04

1.60.E02
3.31E+02
3.01E802
3.43E-03
1.9NE+03
1.50E+03
8.97f+03
1,52E+02
9.13E-02
2.42E+02
1.05E+03
6.28E+02

Rate
(c/mtrneh)

5.83E-06
1.26E-03
1.95E-03
4.03E-03
2.89E-02
2.38E-04
6.0BE-04
1. 12E-03
6.872-02
3.46E-01
4.46E-02
7.37E-05
3.079-03
1.70E-05
11.052-04
4.70E-05
1.39E-04
029SE-05
, fi r~FmA0

TEDE cpm Child Thyroid cPm
1.00E+02 4.98E+02 5.00E+02 2.50E+02
5.00+E01 2.49E402 2.50E+02 1.25E+02
1,002+03 4.98§!03 5.00E+03 2.50E403

XIO = 9.24E-05 a/.m3
Wbeetofreffiediees fom ERS-SFL-85-031 Upsireamf•artion (lodbies reduced 0.01) Release (uCi/s) CF for TEDE = 5.24E-05 lExpresslon 5)

hannel7 Release Flow Rate = 4.93E+04 chm n 2.33,*07 cds Relase(uCitsiCFfoeChidThvrod - 2.48E+05 (ExpressionSt
UI & U2 Actvty Effective Count Effective Count

FKA Ratio DOCF OF Release Release Efficiency Rate DGF . OCF Release Release Efficiency Rate
hllooe (Ci) (mrem•rm-AClu ( (uCsI (uCUiC) (csn/uCVMCC) (prmnmremhA1) (mrer-mmuCl-v) (uCtS) {uCLIc) (cpmluClkc) (cpnmmrermnh)

Kr-63m 0.00E+00 0.00E÷00 4.69E-01 0.002+00 0.O02-00 O.00E.00 2.07E+01 0.00*E00 0.00E+O0 0.002+E00 0.00+00 O0.00E+00 2.07E-01 O.002+00
Kr-8•m 1.04E-03 3.07E-08 8.17E+02 250E-05 t.61E-02 6.90E-10 1.26r:+03 8.67E-07 0.OOE+00 O.0024-00 7.61E-03 3.27E-10 1.26E+03 4.111-07
Kr-85 4.78E+02 1.IAE-02 1.12E+01 1.58E-01 7.38E+03 3.17E-04 2.19E+01 6.94E-03 0.OOE+00 0.00E+00 3.50E+03 1.60E-04 2.19E+01 3.29E-03
l*-87 0.0017+00 0.00E+00 4A7E+03 0.00++00 0.002+00 0.002+00 6.32E+03 0.00E+00 O.OOEO0 0.008+00 0.002E-00 0.00E+00 6.32E+03 0.00+00
1-88 0.00E+00 0.00E+00 1.13E+04 0.00E÷00 0.002+00 0.00E+00 1.56E÷04 0.0DE+00 O.0OE+00 0.00E+00 0.00E+00 0.002E00 1.56E£04 O.OOE+00

-..09 D.0E+00 0.00E+00 1.02E+04 0.00E+00 0.00E+00 0.00E+00 .A6E404 O.00E+00 0.00E+00 0.001=00 0.00E+00 0.OOE+00 1.46E+04 0.002+00
i0-131m 4.668+02 1.37E-02 4.29E+01 5.89E-01 7.19E+03 3.091-04 .60E0+02 4.95E-02 0.OOE+00 0.OOE+00 3.41E-03 147E.04 1.60E+02 2M35E-02

Xe-133m .t6E+02 1.82E-02 1A9E+02 2.71E+00 9.51E+03 4.09E-04 3.31E+02 1.35E-01 O.00E+00 0.00E+00 4.512E+03 1.942-04 3.31E+02 6412-02
Xe-133 3.23E+04 9.52E-01 1.76E+02 1.68E+02 49917+05 2.14E-02 3.01EE+02 6.45E+00 O.OOE+O0 0.00E+00 2.36E-.05 1.02E-02 3.01E+02 3.06E+00
Xe-135m 2.66E+00 7.81E-05 2.ISE+03 1.68E-01 4.09E+01 1.76E-08 3.43E+03 6.04E-03 0.OOE+00 0.00E400 1.94E+01 8.33E-07 3.43E+03 2.86&.03
XG-135 St0E+01 1.80E-03 1.25E+03 2.25E200 9.42E+02 4.05E-05 1.98E+03 8.00E-02 O.OOE+00 0.00E+00 4.45E+02 1.92E-05 1.98E+03 3.79U-02
Ye-137 0.002E00 0.00E+00 9.55E+02 0.002E00 0.OOE+00 0,00E+00 1.50E+03 O.O0+0D 0.002=+00 0.00E+00 0.00E+00 00.OE+00 1.500E03 0.001+00
Xe-138 0.00E+00 0.00E+00 6.27E+03 0.00E+00 0.OOE+00 0.OOE+00 8.97E203 0.002E00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 8.97E+03 0.00+E00
1-31 5.20F-01 1.532-05 4.66E+05 7.14E+00 "8.03E,00 3.45E-07 1 .SzE+02 5,24E-05 2.44E+07 3.74E402 3.81E+00 1,64E-07 1.52E+02 2.48C.05
l-132 2.52E-01 7.43E-06 4.33.+04 3.22E-01 3.89E+00 1.67E-07 0.13E+02 1.53E-04 2.90E+05 2.15E*00 1.84E+00 7.93E-08 9.13E+02 ?.24E-05
1-133 3.35E-02 9.87E-07 1.262+05 1.26E-01 5.17E-01 2.22E.08 2.421+02 5.37E-06 5.77E+06 5.702+00 2.452-01 1,05E-08 2.42E+02 2.55E-06
1-134 0.00E+00 0.002+00 2.69E+04 00.E0O. 0.00E+00 0.00E+00 1.05E+O3 0.0OE+00 7.60E+04 O.OE+00 0.00E+00 0.00E+00 l.OE+03 0.00E+W0
1-135 2.232-05 6.67E-10 7.10E+04 4.67r-05 3.44E-04 1.48E-11 6.28E+02 9.29F-09 1.19E+06 7.82E-04 1.63E-04 7.01E-12 6.28E+02 4.40E-09

3.39•+04 1.81E.02 6.73E,+00 3.82E+02 1.072.02 3.19E+00

T0DE cpm Child Thyroid cern
1.00E+02 6.73E+02 5.00E'02 1.60E+03
5.O0E+01 3.36E,.02 2.50E+02 7.985+02
1.0•2f+03 6.73E+03 5.00+2*3 1.60E-04
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Monitor effidenciee from ERS-SFL-85-031 Upstream Itralion (lodines reduced 0.01)
Release Flow Rain * 4.93E+04 cfm , 2.3272+07 oeMs

X/O - 9.240E-06 ski'
Release (uCis) CF for TEDE - 2.202E205 (EqTreeaoo 6)

ReleasefuChs)CFforChilThwolda 1N218E-W05 fEiFtesim$5PIf I~ I•• I#t

11- 1 - Release Flow Rate - 4ý0&04 dm . 2.327E+07 ocA

tsolope
Kr-83m
Kr-85m
Kr-85
K(-87
Kr-88

Kr-89
XG*1311m

Xe-133m
xe-133
ce- 13fn1
Ke-I 35
Ke-137
Q4-138
-131
A132
-133
0l34
0135

U1 &U2 A"i,•:ty
RCCA Ratio
(CO

3.82E*01 2.48E-03
9.12E+01 5.91E-03
2.222102 1.44E-02
5.22E*01 3.38l-03
1.63E402 1.051-02
3.76E200 2.44E-04
i.86E+02 1.21E-02
2,232*02 1.45E-02
1.32l*04 8.56E-01
1.42E+02 9.21E-03
1.06E+03 6.97E-02
9.64E+00 6.28E-04
3.38+D01 2.19E-03
4.53E-01 2.94E-05
1.56E-02 1.01E-06
1.552E-0 1.O0E-05
t296-03 6.02E-07
5.0E-02 3.76E-06

OCF
fmrm-mIJuCYv)

"4.692-01
6.1 72E0

1.12E201
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E-03
1.25E*03
9.56E (02
8.27E+03
4.66E+05
4.332±04
1.28E+05
292.E+04
7.10E+04

tune•ve ucoura
DCF Release Release Efficiency Rate

(uC/s) (uCI ec) (qI*ACWoC ((qminvmemmi)
1.16E-03 456.402 2.34E-05 2.073E+01 4.057E-04
4.83M+00 1.30E*03 5.59E-05 1.257E+03 7.031E-02
1.61E-01 3.17E+03 1.362-04 2.190l*01 2.982F-03
1.51E+01 7.45E+02 3.20E-05 6.322E203 2.024E-01
1.I9E-02 2.33E+03 1.002-04 1.5582_+4 1.5588+00
2.49E*00 5.37E+01 2.31E06 1.462E+04 3.372E-02
5.17E.01 2.65E+03 1.14E-04 1.602E+02 1.828E-02
2.15E+00 3.18E+03 1.37E-04 3.308F.02 4.525E-02
1.51E÷02 1.88E+05 610E-03 3.0112E+02 2.438E.00
1.98E+01 2.03E-03 8.71E-05 3.433E+03 2.990E-01
8.59E+01 1.51E*04 6.50E-04 1.976E603 1.285E+00
5.99g-01 1.38F+02 5.94E-08 1.496E-03 8Z82E-03
1.37E+01 4.82E+02 2.07E-05 8.974E203 1.800E-01
1.37F+01 6A7E2-00 2.78E-07 1.519E+02 4221 E-05
423S-02 223E-01 957E-09 9.132E+02 8.738E-05
1.291E+00 221E200 9.51E-08 2.416E+02 2.299E-05
1.62E-02 1.33E-01 5.70E-09 1.046E203 5.960E-06
2.67E-01 8.28E-01 3.56E-08 6.278E+02 2.2332-05
431E+G2 6.148E+00

DCF
fmram-.

3
AW.Ci-v)

0.000E+100
0.0002+00
0.000E2.00
0.000E200
0.000E+00

0.0003*00
O.Q00E-00
0.000E*00
O.OgOE400
MODOE+O0

0.000E+00
O.O00E+O0

2.440E+07
2.000E+05
5.7702E,6
7.6002+04
1.190E+06

Effective Courl
OCF Release Release Efficiency Rawe

(uCiks) (UCU/C) (cpm/iGIcc) (cpm/rmem/ll)
O.000E+00 3.0122+02 1.295E-05. 2.073E*01 2.684E.04
0.0006*00 7.192E+02 3.091E-05 1.2571+03 3.888E-02
0.0006E00 1.751E+03 7.524E-05 2.190E+01 1.6482-03
0.000+E00 4.117±+02 1.769E-05 6.322E+03 1.11SE-01
0.000*E00 1.285E+03 5.524E-05 1.5582+04 8.607E-01
0.0002.00 2.965E+01 1.274E-046 1462E204 1.8632-02
0.000+00 1.467E+03 6.3042-05 1.602E202 1.010E-02
0.00O2.00 1.759E+03 7.558E-05 3.308E+02 2.500E.02
0.000.E00 1.041E+05 4.474E-03 3.011l+02 1.3472E00
0,000*O00 1.120E+03 4.812E-05 3.4332l03 1.652E-01
0.000*E00 8.359E+03 3.592E-04 1.976E+03 7.098E-01
0.0006*00 7.634E+01 3281E-06 1.4I2E+03 4.900E-03
0.000E00 2.6662+02 1.145E-05 8.974l*03 1.028E-01
7.16K6+02 3.572E+00 1.535E-07 1.519E+02 2.332E-05
2.933l-01 1.230E-01 5.287E-09 9.132E202 4.828E-08
5.798E+01 1.222E+00 6.253X-08 2.418E+02 1270E-05
4.577E-02 7.322E-02 3.148E-0C 1.046E+03 3.293E-06
4.474E+00 4.574E-01 1.9666-08 6.278E+02 1.234E-05
7.7932÷02 5.2282-03 3.3;977E*1 54ý+04

TE7 F cprn Child Thyoid cpm
100 6.156l02 500 1.70E+03
50 3.07E202 250 8.49+02

1000 6.15E+03 5000 1.70E204
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Monitor eticniea from ERS-SFL-85-031 Upstream filtralion (iodirtas reduced 0.01)
Rateet•e Ftn~v Rete = A on.÷0h ve. : 9 !1qF-M7 ,rAn

X/10- 9.24E-05 s/rn
Raease(uCiOs)CFforTEDE n 1.31E+05 (Expres-ionS)

Relsase LuCIsI CF1trw Child Thwle a 6.752+02 tFrare~sinn 1
Rees Flo Rat. - 4.3E0 dy- +07 0-ae(Cs FfrCid -i . 43 Xmo

ul & UZ ActIvit
LOCA Gap Ratio

Isotope (COi)
Kr-83m 9.01E+01 2.02E-03
Kr-85m 2.21C+02 4.99E-03
Kr-OS 127E+03 2,SE-02
Kr-87 8A5E+01 1.89E-03
Kr-88 3.58E+02 603E-03
Kr-89 7.50E-02 1.68E.06
XO-131rm 7.26E+02 1.83E-02
Xe-133n 8.33E+02 1.42E-02
Xe-133 3.72E+04 8.34E-01
Xn-135M 1.24E+03 278E.02
Xe. 135 2.71E+03 6.082-02
Xa-137 2.55E-01 5.72E-06
Xe-t38 7.80E+00 1.76E-04
1-131 2.73E+01 6.12E.04
1-132 1.32E+01 2.96E-04
1-133 1.06E+01 2.38E-04
1-134 6.51 E-01 1.46E-05
1-138 3.38E+00 7.58E.05

A AAP.0A

DCF
(mrern-m/uCi-v)

4.69E-01
S.3E6*02
I.12E÷01
4.472E03
1.13E+04
1.02E+04
4.29E4-01
1.49E*02
1.76E÷02
2.15E+03
1.256E03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2,69E+04
7.10E+04

Lfectbve Cont"
DCF Release Release Efficiency Rate

(uMtIS) (uC-co) (cpmtuCi'cc) (qCmnmrein/h)
9.48E-04 2.64E+02 1.14E-05 6.15E-01 6.92E-06
4.05E+00 6.49E+02 2.79E-05 3.73E+01 1.041-03
3.19E-01 3.73E+03 1.60E.04 1.37E+00 2.20E-04
8.47E+00 2.413+02 1.07E-05 1.8E +02 2.00E-03
9.07E+-t 1.05E+03 4.52E-05 4.63E+02 2.09E-02
1.72E-02 2.20E-Ut 9.46E.09 4.34E+02 4.11E-06
6.98E-01 2.13E+03 9.16E-05 4.76E+00 4.36E-04
2.11E+-00 1.S66E03 7.96E-05 9.82E+00 7.84E-04
1.47E-202 1.09E÷05 4.69E-03 4.87E4-00 2.20E-02
5,986E01 3.64E+03 1.56E-04 1.02E+02 1.59E-02
7.60E+01 7.95E-03 3.42E-04 5.871+01 2.01E-02
5.46E.03 7.48E-01 3.22E-08 4.44E+01 1.43E-06
1.10E÷00 2.29E+01 9.84E-07 2.66E+02 2,62E-04
2.85E+02 8.01E+01 3.44E-06 4.51E'E00 1.552-05
1.282*01 3.87E+01 1.66E-06 2.71E+01 4.51E-05
3.042+01 3.11E01 1.34E-06 7.18E+00 9.60E-0G
3.93E-01 1.91E+00 8,21E-08 3.11OE+01 2.55F-08
5.38E+00 9.92E+00 4,26E-07 1.86E+01 7.952-08
7 74[P.0") R +52.12

DCF
(rnremrrn'iuti-yl

0.002+00
0.00E+00
0.002+00
0.00E+00
0.002+00
0.00E+00
0.00E+00
O.ODE4O0

0.0OE+00
0.00E+00
O.00E+00
0.00E+00
0.001+00

2.44E+07
2.90E-+05
5.77E+06
7.601+04
i. 19E06

Efective Count
VCF Release Release Efficiency Rate

(uCVs) (uClcc) (cpqmAiCI/c) (cpmireM/h)
0.006E00 1.16E+01 4.99E-07 6.15E-01 3.07E-07
0.0E2+00 2.85E+01 1.22E.08 3.73E+01 4.57E-05
002.00E+ 1.64E+02 7.04E-06 1.37E+00 0.66E-06
0.00E+00 1.09E-01 4.60E-07 1.88E+02 8.79E-05
0.00E+00 4.62E201 1.98E-06 4.63E+02 0.SE-04
00M,00 9.67E-03 4.16E-10 4.34E602 1.S0E-07
0,002.00 9.36E+01 4.02E-06 4.76E200 1.91E-05
0.00.-OO 8.16E+01 3.51E-06 9.02E+00 3.45E-05
0.001-00 4.80E+03 2.06E-04 4.07E+00 1.00E-03
0.004E00 1.60E+02 6.87E-06 1.02E202 7.00E-04
0.0OE+00 3.49E+02 1.50E-05 5.87E+01 8.81E-04
0.00E+00 3,29E-02 1.41E-09 4A4E÷01 6.2UE-08
0,00E+00 1.01E+00 4.325-08 2.66E+02 1.15E-05
1.49E+04 3.52E+00 1.51E-07 4.51E.00 8.62E-07
8.58E+01 1.70E+00 7.32E-08 2.711-+011 1.98E-06
1,37E+03 1.37E+00 5.87E-08 7.18E+00 4.22E-07
1.11E+00 8.396-02 3.612-09 3.11E+01 1,12E-07
9.02E*01 4.36E-01 1.87E-08 1.86E+01 3.49E-07
1 65E-04 2 47E-04 'A 7-Ott

,, . ...... o;•,:.- - -T . • -. .•L. . . ,,•..- -.. . ,, , ,, ,,, -. . .. . . .

TEDE cprn Cid Thyroid.
1.00E+02 8.46E+00 5.00E+02 1.82E00
5.00E+01 4.23E,00 2.50E202 929E-01
.1,00+03 8.46E+01 5..03+03 1.86E+01

XIQ = 0.24E-05 sm9t
Monitor affidencies from ERS-SFL-85-031 Upstream Mallon (iodines reduced 0.01) Release (uC]/s) CF for TEDE = 1.51E+05 (Expression 5)
SPIN3VS-`10Channelg Release FlowfRate= 4.93E404 efl 2.33E+07 cc/s Release (uCi/sl CF for Child Thvold - 8.50E+03 fExomsslon 5s

UI & U2 Activity Effective Count Effective Count
DBA LOCA Ratio DCF LICF Release Release Efficiency Rate OCF . DCF Release Release Efficiency Rate

Isotope (CI) (mrnrmm/uCli-y (uWits) (uCi/cc) (cpqmuCilcc) (cprnrveml/h) (mrem-in
3

uCi-y) (utilS) (u1l4cc) (cprnAjCi•c) (cpnlmremMh)
-.43n 1.80E.03 2.05E-03 4.69E-01 9.612E-04 3.104+02 1.33E.05 6.15E-01 8.20E-06 0.00E+09 0.OOE+00 1.76E401 7.59E-07 6.15E-01 4.65E-07
-i-85m 4.412+03 5.02E-03 8.17E+02 4.10E+00 7.80+E02 3,27e-05 3.73E+01 1.22E-03 0.002E00 0.00E+00 4.31E201 1.85E.06 373E+01 6.91E-05

K-85 1.27E+04 1.45E-02 1.12+E01 1.622-01 2.19E+03 9.40E-05 1.37E+00 1.29•-04 0.002E00 0.00E+00 1.24E+02 5.33E-06 137E+00 7,32E-06
Kr-87 1.69E603 1,92E-03 4.47r:+03 8.60E*0) 2.91E+02 1.25E-05 1.88E+02 2.35E-03 0.O02+00 0.00E+00 1.656E01 7.10-E07 1.80E+02 1.33E-04
Kr-O8 7.162+03 8.15E-03 1.136+04 9.21E+01 1.23E+03 5.30E-05 4.63E+02 2.45E-02 0.00E+00 0.002+00 7.004E01 3.01E-06 4.63E+02 1.39E-03
Kr-89 1.50E00 1.71E-06 1.02E+04 1.74E.02 2.56E-01 I.11-08 4,34E402 4.821-06 0.00E+00 0.002+00 1.47E-02 6.30E-10 4.34E+02 2.73E-07
Xe-131m 1.45EI + 1.65E-02 4.29E+01 7.082-01 2.00E+03 1.07E-04 4.76E-00 5.11E-04 0.00+E00 0.00E+00 1.42E602 6.09E-06 4,76E+00 2.90E-05
Xe-133m 127E+04 1.45E-02 1.49E+02 2.16E+00 2.19E+03 9.40E-05 9.82E+00 9.242-04 0.002+00 O0.00200 1.24E202 6.33E-08 9.822+00 5.242-05
Ke-133 7.43E+05 8.46E-01 1.766+02 1.AE+02 128E+05 5.50E-03 4.87E200 2.68E-02 0_02E+00 0.00E+00 7.26E÷03 3.12E-04 4.87E+00 1.52E-03
Xe-In35m 2.48E+04 2.82E.02 2,15E+03 6.07E+01 4.27E+03 1.84E-04 1.02E+02 1,87E.02 0.00E+00 0.002+00 2.42E402 1.04E-05 1.02E202 1.06E.03

ae-135 5.42E+04 6.17E-02 1.25E+03 7.72E+01 9.34E603 4.01E-04 5.87E+01 2.35E-02 0.002E00 0.00E+00 5.30E+02 2.28E-05 5.876+01 1.34E.03
Xe-t37 5.092+00 5.80E-06 9.55E02 5.54E-03 8.77E-01 3.77E.08 4.44E+01 1.67E-08 0.0M.400 0.00-+00 4.97E-02 Z14E-09 4.442+01 9.506-03
.e-138 1.565+02 1.78E-04 6.27E+03 1.11E+00 2.69E201 1.16E-06 2.668+02 3.08E-04 0.00+E00 0.00E+-00 1.52E+00 6.55E-08 2,6WE202 1.75E-05

1-131 3.41E+02 3.88E204 4.66E+05 1.81E+02 5.88E+01 2.53E-06 4.51E+00 1.14E-05 2.44E+07. 9.48E+03 3.33E÷00 1.43E-07 4.51E+00 8.46E.07
1-132 2.64E+02 3.012-04 4.33E+04 1,30E+01 4.55E401 1.96E-06 271E+01 5.30E205 2.90E+05 8.722+01 1.58+E00 1.1 1E-07 Z71E+01 3,012-06
1-133 2.12E+02 2.41E-04 128E+05 3.09E+01 3.65E401 1.57E-06 7.18E+00 1.13E-05 5.77E+08 6 1.39E+03 2.07E+00 8.90E-00 7.18E+00 6.39E.07
1-134 1.30E+01 14ASE-05 2.69E+04 3.98E-01 2.24E200 9.63M-08 3.11E+01 2.99E-06 7.60E+04 1.13E+00 1.27E-01 5.462-09 3.1124+01 1,70E-07
1-135 6.75E+01 7.69E-05 7.106D+04 5.46E+00 1.185E÷01 5.002-07 1.86E+01 9.32E-06 1,19E406 9.15E+01 6.60E-01 2.832-00 1.86E+01 5.28E-07

.78E8,05 6.27E+02 9.91E-02 1.10E+04 3,690-04 5.62E.03

TE20 cpm Child Thyroid cOm
1.00E+02 9.91E200 5.00E+02 2.812E+00
5.00E+01 4.96E400 2.502+02 1,41E+00
1,OE+03 9.912.01 5.00E+03 2.81 E+01

>0

300

<.

0

0

-CA)

wD

CD

CD

CDq-,<

00

(D

z



Monllorefieno fr.m' RS-SFL-85-0311 Upstream ftration {ledinee reduced 0.01)
Release FtwRale 4.931+04 din 2233+07 Wa

XIQ + 9.24E-05 sinm
3

Relmese (NM/sI CF for TE6E - 7.15+E05 (Expression 5)
Release ild Tý_"ýi 3ý95E-04 (ExDression

Ul orgy Aclivily
LOCA RCS Ratio

Isotope (CI
Kr-83n 1,34E-03 227E-05
Kr-85m 5.53E-03 9.39E-05
Kr-C5 3.27E+01 5.55E-01
Kr-87 7.042-04 1.19E-05
Kr-88 6.02E-03 1.02E-04
Kr-OS 2.92E-08 4.96E-10
Xe-131m 1.180.00 2.00E-02
Xe-133m 1.81E-01 3.07E-03
Xe- 133 2.48E*01 4.21E-01
Ke-IS3SM 1,21E-02 2,05E-04
Ke-135 1.86E-02 3.10E-04
Xe-137 1.19E-07 2.02E-09
Xe-138 1.32E--0 2.24E.07

1311 5.41E-03 9.18E-05
1-132 3.62E-03 6.14E.05
1-133 1.382-03 2.34E-05
1-134 3.612-05 6.13E-07
-135 3.76E-04 5,38-E,06

5.89E+01

DCF
(mrem-mAtujl-,v

4.69E-01
8.17E+02
1.12E601
4.47E+03
1,13E+04
1.02E+04
4.29E+01
1.49E602
1.76E+02
2.15E+03
1.25E*03
9.55E+02
6,27E+03
4.66E+05

4,33E+04
1.2811+06
2.69E+04
7.10E+04

Effective Count
DCF Release Release Efficiency Rate

{uCCls) (uCVoc) (cp*Ciuacc) (cPoVmfme*)
.072-06 1.63E+01 6.99E-07 6.156E-01 4.30E-07

7,67E-02 6.71•+01 2.88E-06 3.736401 1.08E-04
8.22E+00 3.97E+05 1.70E-02 1,37E+00 2-34E-02
5.4E-02 8,54E+00 3.67E-07 1.88E+02 6-89E-05
1.15E+00 7.30E201 3.14E-06 4,63E +0.2 1.45E-03
5.06E-06 3.54E-04 1.52E-11 4.34E+02 6.61E-09
&59E-01 1.43E+04 8.15E-04 4.76C+00 2.93E-03
4.58E-01 2.20E+03 9.44E-05 9.82E-00 9,27E-04
7.41E201 3.01E+05 1.29E-02 4.87E+00 6.30E-02
4.42E-01 1.47E+02 6.31E-06 1.02E+02 6.43E-04
3.95E-01 2,26E+02 9.70E-06 5.87E+01 5.59E-04
1.93E-06 1.44E-03 6.20E-11 4.44E+01 2.76E-09
1.40E-03 1.60F-01 6.886-09 2.66E+02 1.83E-06
4-28E201 6.66E-01 2.82E-06 4.51F+00 1.27E-05
2.66E+00 4.3E2-01 1.89E-06 2.71E+01 5.126-05
3.00E+00 1.67E01 7.19E-07 7.18E+00 5.16E-06
1.65E-02 4.38E-01 1.88E-06 3.11E+01 5,84E-07
4.53E-01 4.562+00 1.96E-07 1.86E+01 3.65E-06
1.33•-02 9.311-02

OCF
(mram-m-uCi-vt

O.OOE00
130006.00
0 006.00
0.00e.00
O.OOE+00
0.OOE+00
O.OOE+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+000.002+00
O.OOE+O0

2.44E+07
2.90E2+05
5.77E+06
7.60E+04
1.19E+06

Effective Count
DCF Release Release EMciency Rate

(uite) (uClcc) (cpmn/uditc) (cpr~mrenfh)
0.00E+00 6.98E-01 3.86E-08 6.15E-01 237E-08
0.00E+00 3.71E+00 1.&9E-07 3.73E+01 5,94E-06
D.001+00 2.19E+04 9.42E-04 1.37E+00 1.29E-03
0.002E00 4.72E-01 2.03E-08 1.88E+02 3,81E2-06

.002E+00 4.03E+00 1.73E-07 4.63E+02 8.02E-05
0.00E+00 1.96E-05 8.41E.13 4.34E'02 3,65E-10

.00E4+00 7.912E-02 3.40E-05 4.76E,00 1.62E-04
O.0OE+00 1.21E.+02 5.212E-06 9.82E*00 5.12E-05
0.00E+00 1.62E+04 7.14E-04 4.87E+00 3.48E-03
0.00E+00 8.11E+*00 3.48E-07 1.02E+02 3.552-05
0.00E+00 1.252E01 5.36E-07 5.87E+01 3.142-05
0.00E+00 7.97E-065 3.43E-12 4,44E+01 1.52E,10
0.00E+00 6.86E-03 3.80E-10 2.66E+02 1.01 E-07
2.24E-03 3.63E*00 1.56E-07 4.51E*00 7.03E-07
1,78E+01. 2.43E+00 1.04E-07 2.71E+01 2.83E-06
1.35E-02 9.25E-01 3.97E-08 7108+00 2.85E-07
4.68E-02 2.42E.02 1.04E-09 3.11 E+01 3.23E-0S
7.592*00 2.52E-01 1.08E-06 1.86E+01 2.02E-07
2,40E*03 1.70E-03 5.15E-03

TEDE cpm Cht Thyroid cpm
1.002E02 9.31E+00 5.00E+02 2.57E+00
5.00E*01 4.66E+00 2.50E+02 1.29E200
i.00E-603 9.31E+01 5.00E+03 2.57E*01,

XfQ = 9.24E-05 s/rn'
Monitor efficencies from ERS-SFL-85-031 Pre-release iodine mitigatien In ERS-WPD-01-002 (lodnes reduced 0.005) Release (uCils) CF for TEDE - 2.26E+04 (Expression 5)
SPING VS-1 10 Channel Relas Flw Rate = 4.93X+04 d• 2-33E+07 W C Release (u a &f Child Thoidd = 4.50E+03 a$ssn 5)

Ut only Activity EffectiveE Count
LOCA TID Rato OCF 0CF Release Release Efficiency Rale DCF DC0 Release Release Effidency Rate

Isotope (CI) (mmrn-m/Ci-v) (ucvis) (uCitc) (cpmnVuCi/cc) (c•rmmm-enth) (mmrn-m'/uCk-) (otCis) (uCi/cc) (cpmduCVcc) (cpmhnrtm/h)
Kr-83m 9.48E+06 1.31E-02 4.89E-01 6.13E-03 2.96E+02 1.27E-05 8.15E-01 7.82E-06 0.00+00 0.002E+00 5.882+01 2.53E-06 6.15E-01 1.56E-08
Kr-85m 1.98E207 2.69E-02 6.17E+02 220E+01 6.1OE+02 2.62E-0 3173E*01 9.78E-04 0.O02+O0 0.OE+00 1.21E+02 5.21E-06 3.73E+01 1.94E-04
Kr-65 8,27E+05 1.142-03 1.122+01 1.28E-02 2.59E+01 1.11E-06 1.37E+00 1.52E-08 O.00E400 O.00E+00 5614E+00 2.21E-07 1.37E+00 3.03E-07
Kr-8? 3.91E+07 5.42E-02 4.47E203 2,41E-2. 1.22E+03 5.252-05 1.88E+02 9.86E-03 0.00E400 0.002E00 2,43E+02 1.04E-O5 1.86E+02 1,96E-03
Kr-88 5.43E+07 7.50E-02 1.13E+04 8.47E+02 1.70E+03 729E-06 4.63E+02 3.37E-02 0.OE+00 0.00E+00 3.32.8E02 1.45E-05 4.63E+02 6.71E-03
Kr-"9 8.75E+07 9.32E-02 1.02E+04 9.51E-02 2.11E+03 9.07E-06 4.34•+02 3.94E-02 "0.00600 O.0OE+00 420E+02 1.801-05 4.34E+02 7.836-03
Xe-131m 1.08E+06 1.49E-03 4.29E+01 8.40E-02 3.38E÷01 1.42E-06 4.76E200 6.90E-08 O,OOE+00 0.00E+00 6.72E+00 2.89E-07 4.76+00 1.37E-06
Xe-133m 5,05E+06 6.97E-03 1A9E+02 1,042+00 1,58E+02 6.78E-06 9.82E+00 6.66E-05 0.00*E00 0.002+00 3.14E+01 1.35E-06 9.8ZE+00 1.336-05
XA-133 1.60E208 2.21E-01 1.76E+02 3.89E+01 5.002+03 2.15E-04 4,872+00 1.05E-03 O.ooE+0o 0.00E+00 9.95E+02 4.28E-05 4.87E+00 2.08E-04
Xe-135m 3.36E+*7 4.84E-02 2.15E+03 9.97E+01 1.05E+03 4,51E-05 1.02E+02 4.60E-03 0.03E600 0.00E+00 2.09E+02 8.98E-06 1.02E+02 9.15E-04
Xe-135 4,84E+07 8.88E-02 1.25E+03 8.35E+01 1.512+03 6.506-05 5.87E2.01 3.8-1E-03 0.00E+00 0102E+00 3.01E+02 1.29E-05 547E+01 7.59E-04
Xe-137 1.46E+08 2.02E-01 9.55E+02 1.93E+02 4.56E+03 1.96E-04 4.44E-201 8.71E-03 O.00+E00 0.00E600 9.08E+02 3.90E-05 4.44E601 1.73E-03
Xe-138 1.362+08 1.86E-01 6.27E+03 1,18E+03 425E+03 1.832-04 2.66E+02 4.87E-02 0.00E+00 0.00E+00 8.46E+02 3,63E-05 2862E+02 9.68E-03
1-131 3.892+06 5.376-04 4.66E+05 2.50E+02 1.22E+01 5.23E-07 4.51E+00 2.38E-06 2.44E+07 1,31E+04 2.426*00 1.04E-07 4.51E*00 4.69E-07

132 5.70E+05 7.87E-04 4.33E+04 3.41E+01 1.786+01 7.66E-07 2.71E+01 2.08E-05 2.90E÷05 2266E+02 3.54E-00 1.52E-07 2,71E-0 4.132-08
1-33 8.00E+05 1.10E-03 1.28E÷05 1.41E+02 2.59E+01 1,07E-06 7.18E+00 7.72E-06 5.77E+06 6.3712*03 4.98E+00 2.14E-07 7.18E+00 1.53E-06
-134 8.85E+05 1.22E-03 2.892+04 3292E+01 2.77E+01 I ltE-06 3,tIE401 3.69E-05 7.60E6+4 9.29E01 5.50E200 2.37E-07 3.11E201 7.35E-06

135 7.60E+05 1.05E-03 7,10E604 7.45E+01 2.38E+01 1.02E-06 1.86E+01 1.90E-0S 1.19E6+6 125E+03 4.73E-00 2.63E-07 1.88E601 3.79E-06
7.242E-08 4.19.E03 1.51E-01 2.10E+04 1.94E-04 3.00F-02

TEDE cpm Child Thyroid cpm
1,00E+02 1.51E-01 5.00E+02 1.5012-01
5.00*'01 7.65E+00 2.506E02 7.51E200

1.00E+03 .51E..02 5.00F+03 ,1 ,50 q2
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Monitor efficiencies from ERS-SFL-85.031
COpiml tic.,4. 4Ah.~ C

Upstream iltrttrion Ciodines reduced 0-011
______________________I .-.-$O -IY 1u -'1~o~. - m -. oruIa

XrQ~ -924E-05 slma3
Release (uCl~s) CF for TEDE u1.05E+06 (Expression 5)

Release (uCjls), F for ChildI Thvroid = 1-055+04 f2xoresslon 51A 2.3F0 Ws,
Uv only IAaMly

SOLOCA Ratio
Isotape (CO

Kr-83M 2.49E-01 8211-04
Kr48.rin 8.90E-01 2.22E-03
Kr-85 7.90E+01 1,97E-01
Ir-B" 5.8412-01 1.41F-03
Kr-88 1,64E+00 4.091-03
Kr-89 1.44E-02 3_59E-05
Xe-131m 3,36E+100 8.36E-03
XO-1,33m 3.01E+00 7.51E-03
Xe-133 2.02E+02 5.04E-01
Xe-135m 8.91E+01 222E-01
(6.135 2.00E+0 4.99E-02

X9-137 4.36E.02 1.09E-04
Xe-138 3.03E-01 7.58E-04
-131 9.92E-0. 2A.8E-04

1-132 1.02E-01 2.54E-04
1-133 1.72S-01 4.29E-0'4
1.134 1.18E-01 2.94E-04
1-135 1,312e-01 3.27E-04

4.0IE+02

Elfaective Count
DCF DCF Release Release Ef1iciency Rate

(mr-mlciNOt (uCh/s) (uCi/I) (cprmluCicc) (crprmrerNh)
4.691-E0 2.912-.04 6.5I2401 2.802-06 6.t5E-0M 1.72E-06
8.17E+02 1.81E+00 2.33E+02 1.00E-05 3.73E+01 3.73E-04
1.122+01 2.21E+00 2.07E+04 8.8E8-04 1.37E+00 1.22F.03
4.472+03 6.291+00 1A7E-+02 6.34E-06 1.88E*02 1.19E403
1.13E+04 4.62E+01 4.29E÷02 1.84E-05 4.W3E+02 8.52E-03
1.02Eb04 3.66E-01 3.T7E+00 1.62E-07. 4.342&02 7.02E-05
4.29E+01 3.60E-01 8.79E-02 3.78E-05 4.78E+00 1.80E-04
1.49F+02 1.12E+00 7.87E*02 3.38E-05 9.82E+00 3.32E.04
1.76E+02 8.87E+01 5.28E404 2.27E-03 4.87E+00 1.11E-02
2.15E+03 4.78E+02 2,33E'04 1.002-03 1.02E-02 1.02E-01
1.25E203 6.24E+01 5.23E+03 2.25E-0D4 5.87E+01 1.32E-02
S.55E-02 1.04E-01 1.14E+01 4.90E-07 4.44E+01 2.18E-05
60272-03 4.74E+00 7.92E+01 3.40E-06 2.66E+02 9.07E-04
4.66E+05 1.15E+02 2.592+01 1.11E-08 4.512E+00 5.03E-08
4.33E+04 1.IOE+01 2.67E*01 1.15E-06 2.71E-01 3.11E-05
1.282405 6.49E+01 4.50E+01 1.932-08 7.182E00 1.39E-05
2.69E+04 7.92E200 3.09E+01 1.33E-08 3.11E+01 4.12E-05
7.102+-04 2,32E201 3.431=÷01 1.47E-05 1.886E01 2.74E-05

Effetive CoInt
DCF DCF Release Release Eff'icency Rate

(rern-mrh½Ciql (uCi/s) (uCftc) (C m/uCl/cc) (cplrm/rmm/h)

0.00E+00 O.OOE+00 6.54E+00 2.81E-07 6.15E-01 1.73E-07
0.00E+00 0.00E+00 2.34E+01 1,01E-06 173E+01 3.75E-05
0.OOE+00 O.OOE00 2.082+03 8.92E-05 1.37E*00 1.22G-04
0,00E+00 0.00+E00 1.48E+01 6.37E-07 1.88E+02 1.20E-04
O,00E *00 0.00+O0 4.31E+01 1.85E-06 4.63E202 8.57E-04
GOE+00 0.00E'00 3.78E-01 1.63E-08 4.34E202 7.06E-08
O.OOE+00 O.00-O00 8.83E+01 3.79E-08 4.78E+00 1.81E-05
O.0OE+00 O.00E+00 7.01E+01 3.40E-06 9.82E+00 3,342-05
O.OE00 O.00E+00 5.31E+03 2.28E-04 4.87E+00 1.11E-03
0.00E+00 0.00E+00 2.34E+03 1.012E-04 1.02E+02 1.031-02
0.00E00 0.001:+03 5.26E+02 2.26E-05 5.87E+01 1.331-00

.002E000 0.002+00 1.15E+00 4.92E-08 4.44E+01 2.19E-08"
0.002+00 0.0O000 7.96E+00 3.42F-07 2.86E+02 9.12E-05
2.44E+07 6.04E+03 2.611E00 1.12E-07 4.512+00 5.05E-07
2.90E+05 7.38E+01 2.68E+00 1.16E-07 2.71E+01 3.12E-06
5.77E+06 2.4BE,03 4.52E+00 1.4 -- 07 7.182+00 1.392-06
7,60E+04 2.24E+01 3.10E+00 1.33E-07 3.11E+01 4.14E-06
119.t 06 3.89E+02 3.44E+00 1.48E-07 1.86E+01 2.762-06

TEDE •m Child Thyroid cPm

t.00E+02 1.39E+01 5.092+02 7.00e+00

5.002+01 6.96E+00 2.50E+02 3.50E+00
1.00E+03 1 39E+02 5,00E+03 7.002E01

XfO= 9.24E-05 sWmi
Monrio efficiences from ERS-SFL.85-031 Upstream filtration (iodines reduced 0.01) Release (uCV$) CIF for TE2 = 5.24E+05 (ExVressle, 5)
SPING V-I 10 Channel 9 ReleaseFlw Rate - 4.93E+04 cin 2.3:32+07 crJ/ Release (uCllsI CF tor Child ThWoid = 2.48E+05 2(Exresion 51.

Ut & U2 Activiy Effective Count Effective Count
FHA Ratio DCF DCF Release Release Effictency Rate OCIF DCF Release Release Elficency Rate

lsotope (CI) (mrem-m'A/Cl-v) (uCiua) (uCcc) (cpmhlClfcs) (opmknmreiilb) (rnrenp,-mr•n/iC (uCifs) (uC/¢cc) (oWVuCIf/c) (cpnVmremIh)
I-83m 0.00+E-00 O,0E+00 4.69E-01 0.00E+00 0.006+00 0.00E+00 6.151-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.0OE+00 6.15E-01 0.O0E+00

K-8.5m 1.045-03 3.07E-08 8.17E2+2 2,50E-05 1.681E-02 6.90E-10 3.73E+01 2.57E-08 000E+00 0.OOE+00 7.61E-03 3.27E-10 3.73E+01 1.22,-08
0-85 4.78E+02 1.4AE-02 1.12E+01 1.58S-01 7.38L-03 3.17E-04 1.37E+00 4.35E-04 0.OOE+ 0.00E+00 3.50E+03 1.50E-04 1.37E+00 2.06E-04
Kr-87 0.002+00 0.0OF+a0 4.47E203 O.00E+00 O.OOE+00 0,002+00 1.88E+02 O.00E+00 O.00E+00 D.00E+00 0.002E0o 0.001:+00 18.8+02 0.002+00
Kr-88 0LOOE400 O,00E+00 1.132E04 0.00E+00 0.00E+00 0.00E+00 4.63E+02 0.00E+00 0.002E00 0.004E00 o.0nE+00 0.02E+00 4.63E+02 0.O0E+00
Kr-89 0.00E+00 0.002E+0 1.02E+04 0.00E+00 0.00E+00 O.OE+00 4.34E+02 0.092+00 0.00E+00 0.002+00 0.00E+00 0.00E+00 4.34E+02 0.OE+00
Xa.131m 4.66F-+02 1.37E-02 4.29E+01 5.892-01 7.19E+03 3.09E-04 4.76E+00 1.472--03 0.00E+00 0.0OE+00 3.412+03 1.47E-04 4.76E+00 6.97E-04
XO-133rn 6.16+F02 1.82E-02 1.49E+02 2.71E+00 9.51E+03 4.09E-04 9.82E+00 4.01E-03 0.00E+00 0.00E+00 4.512E+03 1.94E-04 9.82E+00 1.90E.03
Xe-133 3.23E+04 9.52E-01 1.16E+02 1.68E-02 4.99E105 2.14E-02 4.87E+00 1.04E-01 , 0.OOE+00 0.000.00 2.36E+05 1.02E-02 4.87E+00 4.95E-02
Xe-13.5m 2.65E+00 7.81E-05 2.15A+03 1.68S-01 4.09E201 1.76E-06 1.02E+02 1.79E-04 0.00E+00 0.002+00 1.94E-01 8.33E-07 102E+02 8.49E-05
Xe-135 8.10E+01 1.60E-03 1.25E+03 2.25E+00 9.42E+0Z 4.05E-05 6.871+01 2.37E-03 O.E+00 0.00E+00 4.46E+02 t.92E-05 5.87E+01 1.13-03
Xe-137 0.002E00 0.00E+00 9.55.+02 0.00E+00 0.OOE+00 0.00E+00 4.44E+01 0.002+00 0.00E+00 0.002+E0 O.00 0.00E+00 4.44E+01 0.00E+00

1138 0.002E-00 0.00E+00 6.27E+03 0.0OE+00 0.00E+00 0.00E+00 2.66E+02 0.00E+00 0.00E+00 0.00E+00 0.00+E00 0.00E+00 2.6aE202 0.00!+00
131 5.20E-01 1-53E-05 4.682+05 7.14E+00 8.0315+00 3.45E-07 4.512+00 1.56E-06 2.44E-07 3.74E+02 3.811E+00 1.64E-07 4.51E+00 7.37E-07

1.132 2.52E-01 7.43E-06 4,33E+04 3.22E-01 3.89E+00 1.67E-07 2.71E+01 4.53E-06 2.902E+0 2.152E00 1.84E+00 7.93E-08 2.71E+01 2.15.-08
1-133 3.352-02 9.87E-07 1.28E+05 1.26E-01 5.17E-01 2.22E-08 7.182E00 1.60E-07 5.77E+06 5.70E+00 2.45E-01 1.06E-08 7.18E+00 7.56E.08
1-134 0.00E+00 0.002+00 2.69E+04 0.OOE+00 00.0E-00 0.00E+00 3.1 IE+01 0.00E+00 7.60E+04 0.00r+00 0.0011+00 0.0OE+00 3.11E+01 0.00+E 00
-135 2.23E-05 6.57E-10 7.10E+04 4.67E-05 3.44E-04 1.48E-11 1.86&+01 2.78E-10 I.19E+08 7.822-04 1.632-04 7.012-12 1862.01 1.312-10

3.398E_.4 1.81E202 1.13-01. 3.82E+02 1.07E-02 5.35E-02

TEDE cwn Child Thyroid crpm
1.00÷+OZ 1.13E+01 5.00E+02 2,69E+01
5.00E+01 5.64E+00 2.50E+02 1.34E+01

1.0011+03 1.13E+02 5.00E+03 2.68E+02
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Monitor etli•iencie fromn ERS-SFL-85-031 Upstream filtration (iodines reduced 0.01)
X/Q = 9.240E-05 s/m'

Release (uCift) CF for TEDE - 2.202E*05 (Expression 5)

D-I.- Pr r, lE+05 (Expression 5)arINU VýI iv uný i v a ease a = 4

Isotope
Kr-83m
Kr-85rn
Kr-85
Kr-"7
Kr-8B
Kr-SO
Xe-131m
Xe-133m
Xe-133
Xe-135m
Ke-135
KL-137
Ke-138
-131
-132
-133
1-134
k-136

Ul &U2
RCCA

(Ci)
3.82E+01
9.12E+01
2.22E+02
5.22E+01
1.63E+02
3.76E+00
1.86E+02
2.23E+02
1,32E+04
1.42E+02
1.06•+03
9.68E+00
3.38E+01
4.53E-01
1.56E-02
1.55E-01
9.29E-03
5.80E-02

Acbwty
Ratio

2.48E-03
5.91E-03
1.44E-02
3.38E-03
1.06E-02
2.44F-04
1.21E-02
1.45E-02
&.56E-01
9.21E-03
6.87E-02
6.28E-04
2,19E-03
2,94E-05
1.012-06
I.OOE-05
6.02E-07
3.76E-06

DCF
(mremr-mtCI-v)

4.69E-01
8.17E+02
1.12E+01
4.47E403
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2,15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E÷04
1.28E+05
2.69E+04
7.10E+04

Effective Count
DCF Release Release Efficency Rate

(uci/s) (uCiicl (cpmfuCiicc) (cpmhwerm/t)
1.16E-03 5AS4E02 2.34E-05 6.153E-01 1.442E-05
4.83E+00 1.302+03 5.59E-05 3.732E+01 2.088E-03
1.61E-01 3.17E+03 1.36E-04 1.372E+00 1,868E-04
1,51E+01 7.45E+D2 320E-05 1.877E+02 6:010E-03
1.19E+02 2.33E+03 1.002-04 4.626E+02 4.6252-02
2.49E+00 5.37E*01 2,31E-06 4.3412E02 1.001E-03
5.17E-01 2.65E+03 1.14E-04 4.757E+00 5.427E-04
2.15E+00 3.18E+03 1.37E-04 9.821E*00 1.343E-03
1.51E+02 1.82E+05 6.10E-03 4.872E+00 3.9456-02
1.98E+01 2.03E+03 8.71E-05 1,0119E02 6.875E-03
8.592E01 1.51E04 6.502-04 5.887E201 3.814E-02
5.99E-01 1.36E+02 5.94E-06 4.442E+01 2.637E-04
1.37E+01 4.82E202 2.07E-05 2.584E+02 5.523E-03
1.37E+01 6.47E+00 2.78E-07 4.5092+00 1.253E-06
4.38E-02 2,23E-01 0.57E-09 2.7112+01 2.594E-07
1.29E+00 2.21 E-00 9.512-08 7.179E+00 6.825E-07
1,62E-02 1.33E-01 5.70E-09 3.106E+01 1,770E-07
2.67E-01 8.28E-01 3.561-08 1.868E+01 6.631E207
4.31E+02 1-497E-01

DCF

(mrem-im/uCl-v)
0.00M-+00
0.000aE00
0.O00E+00
0.000E+00

O.000E+00
O.000E+00
0.0002 +00
OO000E+00
O.000E+00
O.DODE*00
O.000+E00
0.00OE+00

0.000E+00
2.440E+07
2.900E+05
5.770E+06
7.600E+04
1.190E-06

Effective
DCF Release Release Efficiency

(CUcii) (uCikc) (cpm/uClcc)
O.000E+00 3.012E202 1.295E-05 6.153E-Or
0,0ODE+00 71922E02 3.091E-05 3.732E+01
0.002E+00 1,751E603 7.524E-05 1.372E+00
O.002E+00 4.117E202 1.769E-05 1.877E+02
0.0002.00 1.285E+03 5.524E-05 4.626E*02
O.000E+00 2.965E201 1274E-06 4.341E*02
0.000BE00 1.467E+03 6.304E-05 4.757E+00
O.00OE*00 1.759E*03 7.558E-05 9.821E+00
0.000.E00 1,041E+05 4A74E-03 4.872E+00
0.000E+00 1.120E+03 4.812E-05 1.019E+02
0,000+E00 8.359E903 3.502E-04 5.867E+01
O.ODE000 7.634E201 3.281E-06 4.442E+01
0.002E.00 2.888E+02 1.145E-05 2.66W4+02
7.166E+02 3.572E200 1.5352-07 4.509E+00
2.933E-01 1.2302-01 5.287E-09 2.711E+01
5.7982E01 1.222E200 5.2536-08 7.179E+00
4.5772-02 7.3262-02 3.148E-09 3.106E+01
4.474E+00 4.5742-01 1.966E-08 1.664E+01

Count
Rate

(cpWmrem~n)
7.9%8E-06
1.153E-03
1.032E-04
3.321E-03
2.555E-02
5.5322-04
2.999E-04
7.422E.04
2,179..2O
4.904E-03
2.108E-02
1.457E.04
3.052E-03
6.922E-07
1.433E-07
3.771E-07
9.779E-08
3.664E-07
B.271 .02

1 KAE-nA 7 7-Q2F+02 5 22SE-01A

TEDE cprn Child Thyroid cpm
100 1.50E+01 500 4.14E+01
50 7.48E+00 250 2.07E+01

1000 1.50E+02 5000 4.14E+02
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w
Monitor efficlenres "orm ERS-SFL-85-031 Upstream tiltralon (iodines reduced 0.01)

Release Flo te = 4.93E+04 cm n 2.331E07 crcs

M/C - 9.24E-05 a/"3
Release (uCils) CF for TEDE 1.31E+05 (ExpressionS)

Release (uCal CFforChild Thwoid = 6.76E+03 (Exoression 5)
-112 LR SAIO

UI &U2 Actlvty
LOCA Gea Ratio

Isotope (Ci)
Kr.83m 9.01E401 2.02E-03
Kr-86m 2.21E+02 4.96E-03
Kr-O5 1-27E+03 2.85E-02
Kr-B7 8.45E+01 1.89E-03
Kr-OS 3.58E+02 8.03E-03
Kr-89 7.50E-02 1.68E-06
Xe-131m 7.26E-02 1.63E-02
Xe.i 33m 6.33E+02 1.42E-02
Xe-133 3.72E+04 8.34E-01
Xe-135m 1,24E+03 2,78E-02
Xe-135 2.71E+03 6.06E-02
Xe-137 2.55E-01 5.72E-06
Xe-138 7.80E+00 1.75E-04
1.131 2.73E+01 6.12E-04
1-132 1.32E*01 2.96E-04
1-133 1.06E-01 22K2-04
1-134 6.51E-01 1.46E-05
1-135 3.38E+00 7..%E-05

4.46E+04

DCF
(mrem-mn/uCi-v)

4.69E-01
8.17E+02
1.121E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49m.02
1.76E+02
2.151E03
1,25E+03
9,55E+02
6.27E203
4.66W+05
4.33E+04
11.281+05
2.69E+04
7.101+04

Effective 'Count
OCF Release Release Efficiency Rate

(uCi/a) (uCticc) (cpmACVcc) (cm/mrrrmh)
9.481-04 2,64E+02 1.14E-05 3.12E403 5.54E-02
4.051+00 6.49E+02 2.79E-05 1.89E-05 5.27E-10
3.19E-01 3.73E+03 t.60E-04 3.22E+03 5.15E-01
8a47E+00 2.48E+02 t.07E-05 9.51E-05 .016E+01
9.07E+01 1.05E+03 4.52E-05 2.34E+06 1.06F.02
1.72E-02 2.20E-01 9.46E-09 2.20E2+6 2.08E-02
6.98E,01 2.13E+03 9,16E-05 2.41E+04 2216E-00
2.11E+00 1.86E+03 7.98E-05 4.98E-04 3.97E+00
1.47E+02 1.09E+05 4,69E-03 4.00E+04 1.875E02
5.986+01 3•64E+03 1.566-04 5,17•+05 8.081E01
7.60E*01 7.95E+03 3.42E-04 2.972+05 1.02E+02
5.4611-03 7.48E-01 3.22E-08 2.25E+05 7.24E-03
1 OE200 229E+01 9.84E.07 1.35E+08 1.33E000
2.85E202 8.01E+01 3.44E-06 2.29E+04 7.87E-02
1,28E-01 3.87E+01 1.66E-06 1.37E+05 2.29E-01
3.041+01 3.11E+01 1.34E-06 3,64E+04 4.86E-02
3.93E-01 1.91E+00 8.21E-06 1.57E6+05 1.29E-02

5.38E+00 9.92E÷00 4,26E-07 9.45E+04 4.03E-02
7.24E+02 4.94E402

DCF
(mrem-m

3/uCi-vL
.006E+00

0.00E+00
0.006*00
0.00E+000.00E+00

.000E+00
0.00E+00
0.OOE+00
O.O.(00
0.00E+00
0.002E00

2.44E407
2.90E+05
517E+06
7.60E+04
1.19E+06

Effectiie Count
0CF Release Release Efficiency Rate

(o uas) (uCt/cc) (qmluCivcc) (cpm/imremfb)
0006.00 1.16E+01 4.99E-07 3.12E+03 1.682-03
0.0DE-00 2.85E+01 1.22E-06 1.89E-05 2.32E-I 1
0.00E+00 1.64E+02 7.04E-06 3.22E+03 2.26E-02
O.00E÷00 1.09E+01 4.68E-07 951E+05 4,45E-01
0.0DE÷00 4.62E+01 1.98E-06 2.34E+06 4.652+00
0.00E+00 9.67E-03 4.16E-10 2.20E+06 9.14E-04
0.00*,00 9.36E+01 4.02E-06 2.41E+04 9.70E-02
O.002÷QW 8.16E#01 3.51E-06 4.98E+04 1.75E-01
O.00+E00 4.606'-03 2.06E-04 4.00E+04 8.24E+00
0.00E+00 1.60+E02 6.87E.06 5.17E+05 3.55+E00
0.00E+00 3.4912402 1.50E-05 2.97E+05 4.46E÷00
0.00000 3129E-02 1.41E-09 2.25E+05 3.166-04
0.0+OE00 1.01E+00 4.32E-08 1.35E÷06 5.84E-02
1.49E*04 3.522E00 1.51E-07 2.29E+04 3.46E-03
8.58E+Oi 1.70E+00 7.32E-08 1.37E+05 1.016-02
1.37E*03 1.37E600 5.27E-08 3.64E+04 2.14E.03
1.11E+00 8.39E-02 3.616E-09 1.57E+05 5.68E-04
9.02E+01 4,366-01 1.87E-08 9.45E+04 1.77E-03
1,65E+04 2.47E-04 2.1t7E+01

TE20 cm Child Thyoid cpm
1.00E+02 4,94E+04 8.00E+02 1.09E+04
5.002+01 2.47E*04 2.50E*02 5.43E*03
1,00E1Q3 4.94E+05 5.00E+03 1 .091•-5

7(/Q= 924E-05 sim9

Monitor efficencies tron ERS-SFL-85-031 Upstream tltxation (Iodines reduced 0.0 1) Release (uCVs) CF fo TEDE - 1.51E205 (Expression 5)
.112 LR SAIO Release Flow Rate = 4.93E+04 cfni 2.336E07 cW Release (W Os CF ror Chid Thvroid 6 S.58E+03 (Expesslon 5]

UI & U2 Activity Effectve Count Effective Count
DBA LOCA Ratio OCF DCF Release Release Efficiency Rate DCF OCF Release Release Efficiency Rate

Isotope (Ci) (mretn-nuCl-y) (uCt/e) (uCt/oc) (cpenuCi/cc) (cprrVnwermIh) (lMrem.r'uCi-vy (sUts) (uClfcc) (cpmtjCt/cc) (cpjntmnenih)
Kr-83m 1.80+E.03 2.05E-03 4.691-01 9.612-04 3.106.02 1.33E-05 3.12E+03 4.16E-02 0.OE200 0.00E+00 1.76E201 7.56E-01 3.12E+03 2.36E-03
Kr-85m 4.41E+03 5.02E-03 8.17E602 4.10E+00 7.60E+02 3.27E-05 1.89E-05 6.18E-10 0.00E+00 0.00+00 4.31E+01 1.BSE-06 1.89E-05 3.50E-11
Kr-85 1.27E+24 1.45E-02 1.12E+01 1.62E-01 2.19E+03 9.40E-05 3.22E+03 3.03E-01 0.002+00 ,000E+00 1.24E+02 6.33E-06 3.22E+03 1.722-02

-r-87 1.69E+03 1.92E-03 4.47E+03 8,B0E+00 2.91E+02 1.25E-05 9,51E+.0 1.19E+01 0,00E+00 0.00E+00 165iE+01 7.106-07 9.51E+05 6.75E-01
Kr-6 7,16E603 0.1SA-03 1.13E204 9,21•+01 1.23E+03 5,30E-05 2-34•+06 1.24E+02 0.00E+00 0.6OE+00 7.00E+01 3.01E-06 234E+06 7.05E+00
Kv.8 1.50E+00 1.71E-06 1.02E+04 1.74E-02 2.65E-01 1,11E-08 2.20E+06 2.44E-02 0 OOE+00 0.0OE+00 1.47E-02 6.30E-10 220E+06 1.39E-03
Xe-131m 1,45E*04 1.65E-02 4.29E+01 7.08E-01 2.50W+03 1.07E-04 2.41E+04 2.59E+00 0.00E+00 0.00E+00 1.42E602 6.09E-06 2.41E+04 1.47E-01
Xe-133m 1.27E+04 1.45E-02 1.49E+02 2.16E+00 2.19E+03 9.40E-05 4.98E+04 4.886+00 0.002E0n 0O00E+00 1.24E602 5.33E-06 4.98E+04 2.65E-01
Xe-133 7.43E+05 8.46E-01 1.76E+02 1.49E+02 1.ZeE÷05 5.506-03 4.002E04 2.201+02 0.00E+00 0.00+E00 7.26E-03 3.12E-04 4.00E+04 1.256+01
Xe-135m 2.48E204 2.82E-02 2.15E+03 6.07E+01 42M7603 1.64E-04 5.17E+05 9.49E+01 0.002E00 0.002E00 2.42E+02 1.04E-05 5.17E+05 5.382+00
xe-135 5.42E+04" 6.17E-02 1.25E+03 7.72E+01 9.34E+03 4.01E-04 2.97E605 1.196+02 0.00*E00 0.OOE+00 5.30E*02 228E-05 2.972+05 6.77E+00
X,-137 5.09E+00 5.80E-06 9.55E+02 5.54E-03 8.77E-01 3.776-08 2.25E+05 8.48E-03 O.00E-00 0.OE+00 4.97E-02 2.14E-09 2.25E+05 4.81E-04

1O-t38 1.56E202 1.78E-04 6.27E+03 - 1.11E+00 2.69E+01 1.16E-06 1.352+06 1.56E500 0.00E+00 0.0DE+00 1.52E+00 6.55E-08 1.35E+06 8.84E-02
-131 3.41E+02 3,8BE-04 4.661-05 1.81E+02 5.86E+01 2.53E-06 2.29E+04 5.77E-02 2.44E+07 9.48E+03 3.33M+00 1.43E-07 2,29E+04 3.27E-03
1-132 2.641E02 3.01E-04 4.33E604 1.30E+01 455E+01 1.96E-06 1.37E+05 2.69E-01 2.90E+05 8.72E-01 2.58E200 1,11E-07 1.37E+05 152E-02
.1133 2.12E+02 2.41E-04 1.28E+05 3.09E+01 3.65E+01 1.57E-06 3.64E+04 5.7IE-02 5.77E+06 1.39E+03 2.07E400 &90E-08 3.64E204 3.24E-03

1-134 1.302+01 1.48E-05 2.69E-*04 3.98E-01 2.24E+00 9.63E-0• 1.57E+05 1.52E-02 760E+04 1 .13+00 1.27E-01 5.46E-09 1.572+05 8.5911-04
1-138 6.750E01 7.69E.05 7.10E+04 5.46E+00 1.16E+01 5.00E-07 9.45E604 4.72E-02 1.S1E906 9.5iE,01 6.60E-01 2.13E-0B 9.45E+04 2.68E-03

8.79E+05 6.276*02 , 5.80E02 1. I E+04 3.69E-04 3.29E+01

TEDE cpm Child Thyroid cp'm
1.0E.-02 5,80E+04 5.00E+02 1.64E404
5.00E+01 21OE+04 2.50E202 822E603
1.00E+03 5.B0GE05 5.00E+03 1,64-.05
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U - 9 - 9 -

Monftor eýtendes from ERS-SFL-85-031 Upstream lirration (iodines reduced 0.01)
X/O = 9.24E-05 sam

3

Release (uCits) CF for TEDE a 7.15E+.05 (Expression 5)
D)asna. #,,CiMS1 CC far C~hibi Thirnid a i- O4.Ci;lA ,F vn{=•'rao.In 4.1t

Release OuCits) CF for Child Thvraid - 395E+04 (Exoresalan5l

(r-0Sm

[Kr-Om

ý(r-9

(e-131m
!Xe-133m
Xe-I133
Xe-135m
Xe- 135
Xe-137
Xe-i138
1-131
1-132
1-133
1-134
1-135

U1 only
LOCA RCS

(0i)
1 .34E-03
5.53E-03
3.27E601
7.04E-04
6,02E-03
2.92E-08
1.18E+00
1.81E-01

2.48E+01
1.21E-02
1.86E-02
1.19E-07
1.32E-05
5.41E-03
3621-03
S.38E-03
3.61E-05
3.76E-04
S R•9. 01

AcMity
Ratio

2.27E-05
9.39E-05
5556-01
1.19E6-05
1.02E-04
4.96E-10
2.00E-02
3.07E-03
4.211E-01
2.05E-04
3.16E-04
2.02E-09
2.24E-07
9.18E-05
6.14E-05
2.341-05
8.13E-07
8.38E-06

DCF
(mrern-m'AuCI-iy

4.69E-01
6.17E+02
1.12E+01
4.47E+03
1.1312+04
1.026+04
4.20E+01
1.49E+02
1.76E+02
2.15E403
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E*04
1.28E+06
2.69E+04
710E+04

Effective
DCF Release Release

(uCifsl (uCGUc)
1.07E-05 1.63E+01 6.99E-07
7.67E-02 6.71E+01 2886E-08
6.22E+00 3.97E÷05 1.706E02
5.34E-02 8.54E+00 3.67E-07
1.15E+00 7.30E+01 3.14E606
5.06E-06 3.54E-04 1.52E-11
8.59E-01 1.43E+04 6.15E-04
4.58M-01 2.20E+03 9.44E-05
7.41E-01 3,016*05 1.29E-02
4.42E-01 1.47E÷02 6.31E-06
3.952-01 2.26E602 9.70E-06
1.93E-06 1.44E-03 6.20E-11
1.40E-03 1.60E-01 6.885-09
4.286E+01 6.56E+01 2.2E-08
2.86E+00 4.39E601 1.89E-00
3.00E+00 1.676E01 7.19E-07
1.65E-02 4.38E-01 1.182-08
4.53E-01 4.56E600 1.96E-07
I 23C*CS4•

Count
Efficency Rate

(qxndjci/cc) (Cpm/nemms)
3.112103 2.18E-03
1.89E-05 5.45E-11
3.22E+03 5.49E+01
9.51E+05 3.49E-01
2.34E+06 7.36E+D0
2.206*06 3.35E-05
2.41E+04 1.40E+01
4.986E04 4.70E+00
4.00E604 5.16E-02
5.17E+05 3266E00
2.97E÷05 2,88E+00
2.25E*05 1.40E-05
1.35E+06 9.29E-03
2.29E+04 6.44E-02
1.37E*05 2.59E-01
3.645+04 2.62E-02
1.57E605 2496E-03
9.45E404 1.85E-02

DCF

(mrem-mACiV)
0.006•00

0.00E+00
0,00E+00
0.00E+03
0.OE+00
0.00E*00
0.00E400
OOE+00
006.E+00
0,00E+00
0.06E+00
0.006+00
0.00E'00
2,44E+07
2.9E+05
5_77+*06
7.60E+04
1.19E+06

Effective
DCF Release Release

(uGi/) (uCi(fc)
0.D0E+06 8.98E-01 3.86E.08
0.00+E00 3.71E*00 1.59E-07
0,006E00 2.19E1D4 9.42E-04
0.06E+00 4.72E-01 2.03E-08
0.006+00 4.03E+00 1.736-07
0.06E+00 1.96E-05 8.41E-13
0,006O00 7.91E*02 3.40E-05
0.060+00 1.21E+02 5.21E-06
0.00E+00 1.66E604 7,14E-04
0.00÷+00 8.11E+00 3.48E-07
0.00=+00 1252+01 5.36-.07
0.00+O00 7.97E-05 3.43E-12
0.006E+0 8.85E-03 3.80E-10
2.24E+03 3.63E+00 1.56E-07
1.78E+01 2.43E+00 1.04E-07
1.356E02 9.25E-01 3.97E-08
4.666-02 2.42E-02 1.04E-09
7.59E+00 2.52E-01 1.O86-08
24/'1:+03 1.706.-03

CM~t
Effictency Rate

(cpmAn'CVcc) (cpmn'rem/h)
3.12E+03 1.20E-04
1.89E-05 3.01E-12

3.226+03 3.03E+00
9.51E+05 1.93E-02
2.34E+06 4.06E-01
2.20E+06 1.85E-06
2.41E+04 8.19E-01
4.98E+04 2.59E-01
4.006E04 2.05E+01
5.17E+05 1.80E-01
2.97E+05 1,59•-0 I
2.25E+05 7.71E-07
1.35E+06 6.13E604
2.29E+04 3.56E-03
1.37E+05 1 .43E-02
3.646*04 1.451-03
1,57E+05 1.64E-04
9.456*+04 1.021-03

3.34E+01

TE70 cpn' Child Throid cpm•
1.00E+02 6.05E+04 5.00E+02 1.67E+04
5.006+01 3.03E+04 2.50E+02 8.366+03
1 006.0÷•3 6•.0.5+05 5.006*03 1.86E+05

X/- - 9.246-05 s/re
3

Monitor eftiendes from ERS-SFL-65-.31 Pre-retease iodine rlllation in ERS-MPO-01-002 (Oodies reduced 0.005) Retea. euCiV) CF for TEOE - 2,268+04 (Expression 5)
5112 LRSA1O RelseFloRele= 4936A cn 2.33E+07 ,ccs Relea Isel•%iFforCNddThvrold- 4.50E+03 (Exoresslonr51

Ut only AciMiy Effective Count Effective. Count
LOCA T1D Ratio OCF DCF Release Release Efficiency Rate DCF 0CF Release Release . Eficiency Rate

Isotope (CO, (mrem-nms
t

uCi-v) (uCIs) (uCLfcc) (•nmhCifcc) (cpm/mremnh) (nemn-m'IuCi-v) (usi/s) (uCi/ec) (cpm/uCi/cc) (cpm/mmrnr1l)
9...3m " .46E+06 1.31E-02 4.69E-01 6813E-03 2.968*02 1.276-05 3.12E+03 3.96E-02 0.00E+00 0.00E+00 5.88E÷01 2.53F-05 3.12E+03 7.68E-03

Ki-85m 1.956+07 2.696-02 8.17E+02 2.20E+01 6.1 06+02 2.62E-05 1.89E-05 4.95E-10 0.0DE+00 0.00E+00 11211202 5216.08 1.89E-05 9.85E-11I
Kr-es 8.27E-05 1.14E-03 1.12E601 1.26E-02 2.59+E01 1,11E-06 3.22E+03 3.58E-03 0.OE600 0.00EEO0 5.14E+00 2.21E-07 3.22E+03 7.11E-04
Kr-B7 3.916E07 5.40E-02 4.47E+03 2.416E02 1.22E+03 5.25E-05 9.51S+05 5.006E01 0.0OE+00 0.OOE+00 2.436+02 1.04E-05 9.51E+05 9.94E+00
(r-8 5.43E+07 7,50E-02 1.13E+04 &47E+02 1.70E+03 7.29E-05 2.34E+06 1.71E+02 0,002+00 0.00*+00 3.38E+02 1.45E-05 2.34E+06 3.40E+01
ir-69 61.75E07 9.32E-02 1.02E+04 9.51 E+02 2.11E+03 9.076-05 2.20E+06 1.99E+02 0.00E+00 0.00E+00 4.20E+02 1.80E-05 2.20E+06 3.97E+01

Xe-131m 1.08E+06 1.49E-03 4.296E+O 6.40E.02 3.38E+t0 1.45E-06 2.41E6+4 3.50E-02 O.00E+00 O.0OE+00 6.72E+00 2.89E-07 2.416E+04 6.96E-03
Xe-133m 5.05 6 6.97E-03 1.49E+02 1.04E+00 1.58E+02 6.78E-06 4.98E+04 3.38E-01 O.OOE+00 0.002+00 3.14E+01 1.35E-06 4.98EC04 6.72E-02
Xa-133 1.60E+08 2.21E-01 1.76E+02 3.89E+01 5.00E+03 2.156,-04 4.006+04 8.59E+00 O.00E+00 0.0012+00 9.95E*02 4.286-05 4.00+E04 1.71E+00
Xe-135m 3.36E+07 4.64E-02 2.15E+03 9.97E+01 1.05+E03 4.51E-05 5.17E+05 2.33E*01 0.00E+00 0.00E+00 2.09E+02 8.98E-08 5.17E+05 4.64E+00
Xe-135 4.84E+07 6.68E-02 1.25E+03 8.356+01 1.51E+03 6.50E-05 2.97E+05 1.93F-01 0.006+00 0.006+r00 3.01E+02 1.29E-05 2,97E605 3.85E+00
Xe-137 1.46E+08 2.02-.01 9.566+02 1.93E+02 4.56E+03 1.966-04 2.25E+05 4.41E601 0.OO+00 0.006+00 9.086E+02 3.900-05 2.25E*05 .8.78E+00
(e-138 1.36E+08 1.88E-01 6.27E103 1.18F+03 4.25E-03 1.83E-04 1.35E+06 2.47E+02 0.0DE+00 0.00E*00 8.466E+02 3.63E-05 1.35E-06 4.916*01

1-131 3.89E+05 5.37E-04 4.66E+05 2.506.02 1.22E*01 5.23E-07 2.29W+04 1.196-02 2.44E+07 1216.04 2.42E-60 1.046.07 2.29E+04 2.38E-03
5-132 5,70+E05 7,87E-04 4.33E+04 3.41E201 1.78E*01 7.66E-07 1.37E+05 1,05E-01 2.90E+05 2.28E+02 3.54E+00 1.52E-07 1.37E*05 2.09E-02
1-133 8.00E+05 1.10E-03 1.28E+05 1.41E+02 2.50E+01 1.07E-06 3.64E*04 3.91E.02 5.77E+06 6.37E*03 4.98E+00 2.14E-07 3.64E604 7.78E-03
1,134 8.85E+05 1.226-03 2.69E+04 3.29E+01 2.77E6+01 1.19-06 1.57E+05 1.87E-01 7.60E+04 9.29E6+01 5.50.00 2.3716-07 1.57E+05 3.72E-02
!35 7.60E+05 1.05E-03 7.10E+04 7.45E+01 2.386E+01 1.02E-06 9.45E+04 9.64E-02 1.19E+06 125IE+03 4.73E+*0 2.03E-07 9.45E+04 1.92E-02

7.24E+08 4.19E+03 7.63.E+02 2.10E+04 1.94E-04 1.52E602

TE1 E cpm Child Thyrold cpM
140E+02 7.63E*04 5.006+02 7.59E+04
5.•0E+01 3.82E+04 2.SOE÷02 3.8QE004

1-00E603 7.63E*05 5.OOE03 7.59_E+05

MC,
<0
(J)

>0)

-0

<0

A)

0

0-0

0
4a

DO

OD

(D

CD
k-1t

CD

m

0

0)



Mornor efficiencies from ERS-SFL-85-,31
-W;-112 LR SAIO

Upstream filtration fiodines reduced 0.01)
WCO - 9-24E-05 sirn

Reeaso (uCIs) CF forTECE- 1.056+05 (EqxpessionS)
I

- 5- Re Us) CP for Child Thvroid - 10%-04 (E)wressionMUl only Activity
SB LOCA Ratio

Isonoe (CA)
Kr-83m 2.49E-01 0.21E-04
Kr-$Sm 8.90E-01 2.22E-03
Kr-85 7.901+01 1.97E-01
Kr-,7 8.64E-01 1.41 E.03

-M8 1.64E+00 4,09E-03
-89 1.44E-02 3.59E-05

-131m 3.36E+00 8,38E-03
Xe. 133m 3.OIE+00 7.51E-03

0e-133 2,02E+02 5,04E-01
Xe-135m 8.91E+01 2-22E-01
Xe.135 2.00E*01 4.99E-02
Xe-137 4.36E-02 1.09E-04
Xe-138 3.03E-01 7,56E-04
1-131 9.92E-02 2.48-E04
I1";2 1,02E-01 2.54E-04
1-133 1.72E-01 4,29E-04
1-134 I.SE-01 2.94E-04
1-135 1.31E-01 3.27E-04

4.01E+02

DCF
(mrem-m'iuC,-v)

4.69E-01
8.17E+02
1.12E601
4.47&+03
1.131E+04
1.02E404
4.29M+01
1.49E+02
1.76E+02
2.15E*03
1.25E+03
9.55E+02
6.27E+03
4.666*05
4.33E+04
1.2&E+05
2.69E+04
7.106.04

m-lactie 10o0rn
DCF Release Release Eflidency Rate

(uCi's) (,iuCcC) (opnmvCUcc) (cpmremm%)
2.91E-04 6.51+01 2.80-06 3.12E.03 8.72E-03
t.01E+00 2.33E+02 10-0E-05 1189E-05 1.89E-10
2.21E+00 2.07E+04 8.66E-04 122E+03 2.88E+00
6.29M+00 1.47E+02 6.34E.06 9.51E+05 6.03E+00
4.62E+01 4.2SE402 1.I8E-05 Z.34E+06 4,326E01
3.66E-01 3.77E+00 1.62E-07 2.20E+06 3.506-01
3.60E-01 8,79E-02 3.76E-05 2.41E+04 9.10E-01
1.12E+00 7.87E+02 3.38E-05 4.98E+04 1.68E+00
86TE+01 5.28F,+04 2.27E-03 4.00E+04 9.07E+01
4.78E+02 2.33E+04 1.00E-03 5.17E+05 5.17E+02
6.24E.01 5.23E+03 2.25E-04 2.97E605 6.68E+01
1.04E-01 1.14E+01 4.906-07 2.25E+05 I.IOE-01
4.74E+00 7.92E+01 3.40E-06 1.35E+06 4.60E+00
1.1E-+02 2.59E+01 111E-06 2.295+04 2.55E-02
I.I0DE01 2.67E+01 1.15E-06 1.37E+05 1.57E-01
5.49E+01 4.50E+01 1.93E-06 3.64E+04 7.036-02
7.92E+00 3.09E+01 1.33E-06 1.57E.05 2.09E-01
2.32E601 3.43E+01 1.47F-06 9.45E6.4 1.39E-01
9.05E+02 7.35E÷02

OCF
(rrremn-mACi-v)

O.0OE400
0.00E+00
0.00E00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E4-00
0.00E+00
0.00E.00
0.00E+00
0.00E+00

.OOE+00
2.44E+07
190E+05
5,77E608
7.60E+04
1.19E+06

Eftelive Comt
DCF Release Release Efficiency Rats

(uCits) (uCUicc) (cpmnuCI'ccl tcPtilnwemrh)
0.006+00 6.54E+00 2.61E-07 3.12E+03 8.77E-04
0.00E+00 2.34E+01 1.01E-06 1.89E-05 1.90E-11
0.00E+00 2.06E+03 8.92E-05 3.22E+03 2.87E-01
O.00E+00 1.48E+01 6.37F-07 9.51E+-05 6.06E-01
0.00E+00 4.31E+01 1.65E-06 2.3415+06 4.34E+00
0.00E+00 3.76E-01 1.6A3-06 2.20E+06 3.58E-02
0.0OE +00 6.83E+01 3.79E-06 2.41E+04 9.15E-02
0.00+E00 7.91E+01 3.40E-06 4.98E+04 1.69E-01
0,00E+00 8.31E+03 2.26E-04 4.00+E04 9.11 E+00
0.00E +00 2.34E+03 1.01E-04 5.17E+05 5.206+01
O.006+00 5-26E+02 2.26E-05 2.97iE+05 6.72E600
0.000E00 1.15E+00 4.92E-06 2.25E+05 1.11E-02
0.00E+00 7.96E-00 3.42E-07 1.35E+06 4.62E-01
6.04E+03 2.81E+00 1.12E-07 2.29E+04 2.56E-03
7.30E+O 2.68E+00 1.15E-07 1.37E'05 1.58E-02
2.48F+03 4.52E+00 1.94E-07 3.64E+04 7.07E-03
2.24E+01 3.102+00 1.33E-07 1.57E÷05 2.106E-02
3.89E+02 3.4,4E-00 t.40E-07 9.45E404 1.40E-02
9.00÷+03 45.sa-04 7 _190.n01

TEDE cpm Child Thyrd cpm

t.OOE+02 7.35E+04 5.00E+02 3.69E+04
5.00E+01 3.68E+04 2.50E+02 1.856E04
1.OOE+03 7.35E+05 5.00E+03 3.69E05

XO = 9.24E-05 aim
3

Mottor efficencies from ERS-SFL-8S-031 Upsbeafn fitrtion (ioemas reduced 0.01) Release (uCir) CF for TEDE= 5.24E+05 (Expresslon 5)
S-112 LR.SAJO Release Flow Rate = 4r93+04 cfm 2.33E+07 ccls Release (uWC F Child Thyroid = 2.48F+05 (Expression 5)

Ul & U2 Acy Effetive Count Effective CoiJnt

FHA Ratio DCF DCF Release Release Effiderwy Rate DCF OCF Release Release Efficency Rate
Isotope (Ci) (mvec-mnCit.y (iiCUS) (uCitc) (CqAiCC,'c .) (• erl) (mrem-miuC.O (uCVi0) (uCi/e) (cprn*ClIcc) (opxmnv4emlh)

Kr-83m 0.000+00 0.00+E00 4.69E.01 0.OOE+00 O.00+E00 0.09E+00 3.12E+03 0.006400 0.O0E+00 0.00E+00 0.00E+00 O.00E+00 3.121+03 0.00E+00
Kf-85m 1.046-03 3.06E-08 8.17E+02 2.50E-05 1.61E-02 6.901-10 1.89E-05 1.30E-14 O.M00+00 0.OOE+00 7.61E-03 3276-10 1.86E-05 6.19E-15
Kr-85 4.78E+02 1A4E-02 1.1212401 1,58E-01 7.36E*03 3.17E-04 3.22E403 1.02E+00 O.006+00 0.00E+00 3.50E+03 1.50E-04 3.22E+03 4.84E-01
Kr-87 0006.00O 0.00E+00 4.47E+03 0.00E+00 O.006E00 0.00E+00 9,51E+05 0.00E+O0 0.06E+00 0.00E+00 0.00E+00 O.00E+00 9.51E+05 0.006+00
K1(-88 0.OOE-00 0.00E+O0 1.13E6404 O.00E+00 O0.00E00 O.00E+00 2.34E106 0.00E+00 0.00E+00 0.006+00 O.00E-00 O.00E-00 2.34E+06 0.006÷00

-r89 0.004E00 0.00E+00 1.02E+04 0.00E+00 0.00E+00 0.00E+00 2,20W+06 0.00E+00 O.00E+00 O.00E+00 0.006+00 0.00+E00 2.20E006 0.00E+00
Xe-i31m 4.66E-02 1.37E-02 429E+01 5.89E-01 7.19E+00 3.09E-04 2.41E÷04 7,45+E00 O.0E0+00 O.OO&E00 3.41E+03 1.476-04 2.41E+04 3.53E+00
X6-133m 6.16E+02 1.82E-02 1.AE+02 2.71E+00 9.51E+03 4.09E-04 4.98E+04 2.03E601 0.00E+00 O.00E+00 4.51FE+03 1.94E.04 4.98E+04 9.64E+00
XOt133 3.23E+04 9.526-01 1.76E+02 1.68E802 4.9E6+05 2.14E-02 4.00E+04 8.56E+02 O.006+00 0.00E+00 2.36E+05 1.02E-02 4.00E+04 4.06E+02
Xa-135m 2.65E+00 T.61E-05 2.15E+03 I.68E.-0 t 4.09E+01 1.76E-08 517E.05 9.08E-01 O.OE+00 O.00E+00 1.94E+01 8633E.07 5.17E+05 4.31E-01
XG-135 8.I0E+01 1.6OE-03 1.25E+03 2.25E+00 9.42 E.02 4.05E-05 2.97E+05 1.20E+01 0.00E+00 0.006E00 4.46E+02 1.92E-05 2.97E405 5.70+E00
XG-137 0.00E+00 O00E+0O0 9.55E-02 0.00E+00 0.00E+00 0.00E+00 2,25E+05 0.006E+0 0.00E+00 0.000100 0.00E+00 0.00E+00 2.251+05 O.006+E00
Xe-1 38 0.00E+00 000.E+00 6.27E+03 0.006E00 0.006+0 0.00E+00 11.35E+06 0.006+00 O.00E+00 O.OE6+O0 O.0OE+00 0.0OE+00 1.3511+06 0.00E+00
1-131 5.20E-01 1.63E-05 4.66E+05 7.14E+00 8.03E+00 3.45E-07 2.29E+04 7.88E-03 2.44E+07 3.74E402 3.81E+00 1.64E-07 2.29E604 3.74E-03
t-132 2.52E-01 7A.3-06 4.33E+04 3.22E-01 3.89E+00 1.67E-07 1.37E+05 2.300-02 2.90E+05 2.15E+00 1.84E+00 7.93E-08 1.37E+05 1.09E-02
1-133 3.356-02 9.87E-07 1.28E+05 1.26E-01 5.17E-01 2.22E-08 3.64E+04 8.090-04 6.77E+06 5.70E+00 2.45E-01 1.05E-08 3.640+04 3.83E-04
1-134 0.006+00 0.00E+00 2.69E+04 0.OOE+00 0.00E+00 0.00E+00 1.57•405 O.006E00 7,60E+04 0.00E600 O.0000 0.000+00 1.57E+05 0.00E+00
1-135 2.23E-05 6.57E-10 7.10_+04 4.67E-05 3.44E-04 1.48E-11 9.45E+04 1.40E.06 1.19E605 7,82E-04 1.63E-04 7.01E-12 9.46E+04 6.62E-07

- 3.39E+04 1.81E+02 8.98E+02 3.82E+02 1.07E-02 4.26E+02

TEDE cPM Cd Thyroid cpm
l.ODE+02 8.98E-04 5.00E+02 2.13E+05
5.00*E01 4.49E604 2.,50E602 1.06P+05
1.00F.03 8., O986B+05 5.00E403 2 13E+0

CD~
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0
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I I I I I I III- q I

Moritor ellIclentcles from ERS-FL-85-031 Up"eam fillatJon (iodbnas reduced 0.01)
Release Flow Rate 4.,3E+04 cfm + : 2.327E÷07 ccis

XJQ = 9.240E-05 shiý
Release (uCis) CF for TEDE- 2.202E+05 (Eapresslon 5)

Release (uCis CF for Child Thwold - 1.2.16E406 ( "ression"5)M-1 0

Isotope
Kr-83rn
0r-85rn
Ki-85
iKr-8
Kr-88
Kr-89
Ke-1131m
Ke-133mn
0e-133
Ke-136m
Ke-135
(e-1 37
0-1138
-131
-132
-133
-134
-135

U1 & U2 Activity
RCCA Ratio

(0)
3,82E*01 2.48-03
9.12E.01 5.91E-03
2.22E-02 1.44E-02
5.22+'01 3.38E-03
1.63E+02 '1.06E-02
3.76E+00 2.44E-04
I.6+8402 1.21E-02
2,23E602 1,456-02
1.32E+04 8.586-01
1.42E602 9.21E-03
1.06E+03 6.87E-02
9.662E00 6.28E-04
3.38E401 2.19E-03
4.53E-01 2.94E-05
1.56E-02 1.01E-08
1.5,rE-0O 1.00E-05
9.29E-03 6,02E-07
5.8E-02 3.76E-06

DOF
(mrern-m3AjCi-vl

4.6917.01
8.176+02
1.12E+01
4.47TE-03
1.13E+04
I402E+04

i.49E+02
1-76E+02
2.15SE+03
1.25E+03
9.55E+02
6.27E403
4.66E+06
4.33E+04
1.28rE+06
2.69E6.04
7.106+04

Effecive
DCF Release Release

(UClIS) (uCi/c,)
1.161-03 5.45E+02 2.34E-05

4.83F.00 1.30E+03 5.596-05
IIE-01 3.17E+03 1.36E-04
1,51E+01 7.45E+02 3.20E-05
1.19E•02 2.33E+03 1,00E.04
2.491+00 5.37E*01 2.31E-06
5.17E-01 2.65E-03 1.14E-04
2.15E+00 3.16E+03 1.37E-04
t.515E02 1.88E+05 8.1OE-03
1.986E+01 2.03E*03 8,71E-O5
8.59E+01 1,51E+04 6.50E-04
5.99E-01 1.3BE+02 6.94E-06
1.37E+01 4.82E+02 2.07E-05
1,37E+01 6.47E+00 2,78E-07
4.38E-02 2.23E-01 8.57-E.9
i.29E*00 2.21E-00 9.51E-08
1.62E-02 1.336-01 5.70E-09
2.67M-01 8.20E-01 3.56E-08
••L I: i

Couat
Efliclency Rate

(cpmTuCi/oc) (cp/rnremm)
3,118E+03 7.306E-02
1,891E-05 1 .058-09

3.218E+03 4.382E-01
9.512E+05 3.045E-01
2.344E+06 2.343E+02
2.200E+06 5.074E+00
2.411E+04 2.751E÷00
4.977E+04 6.807.E00
3.995E+04 3.234E-02
5.166E+115 4.499E÷01
2.973E+06 t.933E+02
2.251E+05 1.336E+O0
1.350E+06 2.?99E÷01
2.285E+04 6.349E-03
1.374E405 1,315E-03
3.638E.04 3.456W-03
1.5742.05 8.989E-04
9.446E+04 3.30E-03

S 71nl5-fn5

DCF
(rtem-rns/uCi-y)

0.00E0+00
0o.000E00
0.00OE-00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0,0000E+0
0.000E+00
O.oOOE+00
0.000E +00
O.000E +00
0.00OE+00
2.440E÷07
2.900E+05
5.770E÷06
7.600E+04
1, 190+06

Effective Co"t
DCF Release Release Efficiency Rate

(uCiUs) (uCl/cc) (cpn-uCl/cc) (wpimremflh)
0.0000E+0 3.012E1502 1.295E-05 3.118E+03 4.037E.02
0.OO0E+00 7.192E+02 3.091E-05 1,891E-06 5.84515-10
0.00.E+00 1.751E+03 7.524E-05 3.218•,03 2.421E601
0.0O0E600 4.1172E02 1.769E-05 9.512E605 1.6836.01
0.000E+00 1.285E+03 5,524E-05 2.344E+06 1.295E+02
0.000E+00 2.9656E01 1.274E-08 2.2006E05 2.803E÷00
0.006E+00 1.467E+03 6.304E-05 2.411E+04 1.520E200
0.000E+00 1.759E'03 7.55E6-05 4.977E+04 3.761E+00
0.000E+00 1.041E+05 4.474E-03 3.995M+04 1.787E+02
0.000E÷00 1.120E+03 4.812E-05 5.166E.05 2.486E+01
0.000600 8.359E-03 3.592E-04 2.973E+05 1.08.E+02
0.000OE0 7.634E÷01 3.281E-06 2.251E605 7.385E-01
0.000.0-0 2.666E+02 1.146E-05 1.350E+06 1.546E-01
7.166E+02 3.572E-00 1.535E-07 2.285E.04 3.508E.-03
2.933E-01 1.230E-01 5.287E-09 1.374E+05 7,26.4E-04
5.798E+01 1.222E600 5.253E-08 3.638E+04 1,911-E.03
4.577E-02 7.326E-02 3.146E-09 1,674E+05 4.966E-04
4.474E.00 4.574E-01 1.966E-08 9.446E.04 i.857E-03
7793E-02 F 22RE-3 A~ Aiw3,7

TEDE cpn Child Thyrold CaM
100 8.71E604 500 2AlE+05
50 4.366.04 250 1.20E+05

1000 0.71r+05 5000 2.4 t +08

~Cr
(D -C
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U - V ~7~

Monitor eftiendes from ERS-SFL-85-031 UpstreaM filtration (iodne•s reduced 0.01)
Xb 9 924E-05 s/r'

Release (uCils) CF for TEDE D 1.31E+05 (ExpessionS)
Rat.,..: i~flil' • trd tI,.h CI. "rlw.lrid =K 7.c•-N'm •tFv=nrolntn 41*

V•11) 

NK 
•A•

e 2 Release NO F for Chm Thmid - 5 75E+03 (Expression 6)XAA ;Z4 z
UI & U2 Actiy

LOCA Gap Ratio
Isotope (CP)

Kr483m 9.01E+01 2.02E-03
Kr-4Sm 2.21E+02 4.96E-03
Kr-"S 1.27E+03 2.85E-02
Kr-"7 8.45E+01 1.89E-03
Kr-88 3.58E+02 8.03E-03
Kr-S9 7.50E-02 1.68E-06
Xe-131m 7.266+02 1.63E-02
XK-133m 6.33E+02 1,42E-02
Ke-S33 3.721=+04 8.34E-01
Ke-135m 1,24E+03 2.78E-02
Ke-135 2.71+E03 6.08E.02
Ke-137 2.556-01 5.72E-46
Xe-138 7.80E*00 1.75E-04
1-131 2.73E+01 6.12E-04
1.132 1.32E+01 2.96E-04
1-133 1,06E+01 2.38E-04
1-134 6,51E-01 1.46E-05
1-135 3,30E200 7.58E-05

A A~r.OA

Effective Count
DCF OCF Release Release Efficiency Rate

(rnr-mluCi-vi (uCi/a) (uck,) (cpm/uC/Uc) (cpm/mremb)
4,6915-0 1 9.48E-04 2.64E+02 1.14E-05 4,13F-01 4.70E-06
8.17E+02 4.05E+00 6.49E402 2.79E-05 2,1E+01 6.99E,04
1.12E+01 3.19-,01 3.73E+03 1.60E-04 9.22F-01 148E-04
4.47E+03 8.4T7+00 2.48E+02 1.07E.05 1.26E+02 1.34E-03
1.13E÷04 9.0712+01 1.05E+03 4.52E-05 3.11E+02 1.40E-02
1.02E+04 1.72E-02 2.20E-01 G.46E-09 2.92E+02 2.76,-06
4.29E+01 6.98E-01 2.13E+03 9.162-06 3.20E+-0 2.93E-04
1.49E+02 2.112+00 1.88E+03 7.9E-05 6.60E+00 8.27E-04
1.76E+02 1.47E+02 1.0912-05 4.69E-03 3.272+00 1.54E-02
2.15E+03 5.98.+01 3.64E+03 1.56E.04 6.85E+01 1.07E-02
1-25E+03 7.60E+01 7.95E+03 3.42E-04 3.94E+01 1.36E-02
9.55E+02 5.46E-03 7.48E-01 3.22E-08 2.98E+01 9.60E-07
6.27E+03 1.10E+00 2.292E01 9.84E-07 1.79E+02 1.76E-04
4.66E+05 2.85E+02 8.01E+01 3.44E-06 3.03E+00 1.04E-05
4.33E+04 1.Z8E201 3.87E+01 1.66E-08 1.52E+01 3.03E-05
1.28E+05 3.04E+01 3.11E+01 1.346-06 4.822+00 6.45E.06
2.92E+04 3.93E.01 1.91E+00 8.1E-00 2,09E.01 1.712E-06
7.10E+04 6.38E+00 9.92E+00 4.26E-07 1.25E+0t 5.34E-08

7 74FEhS 5 FAFJ19

OCF
Umwm-m tuCi-v)

0.OOE+00
0.00E+00
O.OE+00
0,002.00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.OOE+00
0.00E+00
O.OOE+00
O.OE+00
0.00,+00
2.44E+07
2.90E .05
5.77E-06
7.60E+04
1.19E4+06

Effective count
OCF Release Release Efficiency Rate

(uCi/a) (uCi/cc) (cpmvuCi/cc) (cpm/mrein/h)
0.002E00 1.16E+01 4.99E.07 4.13E-01 2.061-07
0.00&+00 2.85E+01 1.22E-06 2.512.01 3.07E-05
O.00E+00 1.64E+02 7.04E-06 922E-01 6.49E-06
O.00E+00 1.009E+01 4.68F-07 1.26E+02 5.91E-06
O.00E+00 4.62E201 1.98E-06 3.1 12.02 6017E-04
O.00.E00 9.67E-03 4.16E-10 2.922102 1.21E-07
O.00E+00 9.36E+01 4.02E-06 3.20E+00 1-29E-05
0.0E+00 8.16E+01 3.51F.-06 6.60E+00 2.31E-05
0.00-E00 4.80E+03 2.06E.04 327E+00 6.75E-04
0.E000 1.60E+02 0.87E-06 6.85E+01 4.71E-04
O.00E-00 3.49r+02 1.50E-05 3,94E+01 - 592E-04
0.00E+00 3.29E-02 1.41E-09 2.98E+01 4.22E-0
0.0012-00 1.01E+00 4.32E.08 1.79E+02 7,74E-06
1.49•+04 3.52E200 1,51E-07 3.03E+00 4,58E-07
.S0E.01 1.70E+00 7.32E-08 1.62E+01 1.33E-06

1.37E*03 1.37E200 5.87E-08 4.82E+00 2.83E-07
1.11E+00 8.39E-02 3.61E-09 2.09E+01 7.53E,08
9.02E+01 4.36E-01 1.87E.08 1.25E201 2,352-07
I R8l+D4 2.47F.n4 I W0-03

TEDE cpm Chld Thyd crn
1.00E+02 5.68E+00 5.00E+02 1.25E+00
5.00E+01 2.84E+00 2.50E+02 6.24E-01 .
1.00E+03 5.68E+01 5.000.+ Q3 1.252(01

X1Q = 9.24E-05 s/tQ

Monitor eflicierdes from ERS-SFL-85.031 UpsIream filirtlon (iodines reduced 0.01) Release (uCVs) CF for T70DE - 1.61E+05 (Expression 6]
VS-1 12 HR SA9 Release Flow Rate - 4.93E+04 dm 2.33E+07 cc/s Release (uCifS| CR fo Chid Thvrold = 8.58E+03 (Expression S1

Ul & U2 Activty Efftective Count Effective Count
QUA LOCA Ratio DCF DCF Release Retease Efficiency Rate CRF DCIF Release Reiease Effiiency Rate

isotope (CP) "nmm-nrn/uCiv) (uWCl) (uCl/cc) (cpm/uCdlcc) (cpmhnrntlh) (mrem-m'luCi-v) (uCifa) (UClucc) (epr4uCitoc) tcomh/iren"Uh)
r-Olm 1.800E03 2.05E-03 4.69E-01 9.61E-04 3.10E+02 1.33E-05 4.13E-01 5,51E-06 0.00E+00 0.00E+00 1.76E+01 7.56E-07 4.13E-01 3.12E-07

V-45m 4.41E+03 5.02E-03 6.172+02 4.102+00 7.60E+02 327E-05 2.51E+01 8,19E-04 0.00E-00 0.002+00 4.31E+01 1.85E-06 2.51E+01 4.64E-05
Kr-85 1.27E+04 1.452-02 1.12E+01 1.62-01 2.192+03 .401E-05 9.22E-01 8.67E-05 0.00E+00 0.00E+00 1.24E+02 6.33E-06 9,22E-01 4.922-06

Jr-87 1,892.03 1.92E,03 4,47E+03 B.60E+OD 2.91E+02 1.25E-05 1.26•+02 1.58E.03 0.00E+00 0,006E00 1.65E+01 7.10E-07 1.26E402 8.98E-05
Xr-•8 7.16+03 8. 15rE-03 1.13E204 9.21E+01 1.23E+03 5.30E-05 3.%1E+02 1.65E-02 0.00E+00 0...+O00 7.00E+01 3.01E.06 3.11E+02 9.3511-04
Kr-89 1.502+00 1.712E-0 1.022+04 1.74E-02 2.58E-011 1.11E-08 2.92E+02 3.24E-08 0.00E+00 0.002+00 1.47E-02 6.30E-10 2.92E+02 1.84E-07
Xe-131m 1A5E+04 1.65E-02 4.29E+01 7.08241 2.50E+03 1.07E-04 3.20E+00 3.43E-04 0.00E+00 0,00E+00 1.42E+02 6.09E-06 320E+00 1.95E-05
Xe-133m 1127E104 1.45E-M2 1.49E+02 2.16E+00 2.19E+03 9.40E-05 6.60E*00 6,21E-04 0,002F+00 0.0OE+00 1.24E+02 5.33E-06 6.60E+00 3.52E-05
Xe-133 7.43.+0S 0.46E-01 1.76E+02 1.49E+02 1.28E*05 5.50E-03 3.272+00 1.60E-02 0.03E+O0 O.00E+00 7.26E+03 3.1215-04 3.27E+00 1.02E-03
Xe-l35m 2.48E$04 2.82E-02 2.15E+03 6.07E+01 4.27E+03 1.84E-04 6.852+01 1.26E-02 0.00E+00 0.00E+00 2.42E+02 1.042-05 6.85E+01 7.13E204
Xe-135 5.422+04 6.172-02 1.25E+03 7.72E+01 9.34E+03 4,01E-04 3.94E+01 1.58E-02 0.00E+00 0,00E+00 5.30E+02 2.28E-05 3.94E+01 6.97E-04
Xe-137 5.09E+00 5.80E-00 9.655+02 5.54E-03 8.771-01 3.77E-08 292E+01 1.12E206 0.00DEO0 0.002+00 4.97E-02 2.14E-09 2.98E+01 6.382-08
Xe-138 I1.62+02 1.78E.04 6.27E+01 1.112E+00 2.692+01 1,16E-06 1.79E*02 2.07E-04 0.002E00 0.00E+00 1.52E+00 6.55E-08 1.79E+02 1.172-0
1-131 3.41E202 3A.8E-04 4.662+05 1.81E+02 6,88.01 2.532-06 3.032+00 7.65E-06 2.4421+07 9A82E03 3.33E+00 1,43E-07 3.03E-00 4.34E-07
-132 2.64E+02 3.01E-04 4.33E+04 1.302+01 4.55E101 1.96E-06 1.82E+01 3.56E-05 2.90E+05 8.72E+01 2.68.+00 1.1 IE-07 1.82E+01 2.02E-06
1-133 2.12E+02 2.412,04 1.28E+05 3.092E01 3.656-01 1.57E-06 4.82E+00 7.57E-06 5.77E+06 1.39E+03 2,07E400 8.90E-08 4.82E+00 429E-07
1-134 1.30E+01 1.48E-05 2.69E +04 3.982-01 2.24E+00 9.631-08 2.09E+01 2.012-06 7.60E+04 1.132+00 1.27E-01 5.46E-09 2,09E+01 1.14E-07
1-135 6.75E+01 7.69E-06 7.102E+4 5.46E+00 1.16E+01 5.00E-07 1.25E+01 6.263-06 1.19E+06 9.l5*E01 6.60E-01 2.83E-08 1.25E+01 3.55E-07

8.78E ... 6.27E+02 6.66E-02 1.10,+04 3.69E-04 3.78E-03

TEDE cpm Chld Thyroid cpm
1.002+02 6.66E+00 5,00E+02 1.89E+00
5.00•+01 3.33E400 250E+02 9.4E-01
1.001=+03 6,66+01 5.00E+03 1.89E+01
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Monitor eff•ic,ýes from ERS-SFL-85-031 Upstream filration (iodines reduced 0.01)
XKQ = 9.24E45 snimn

Release (uCI/s) CF for TEDE = 7.15E+05 lEn.-ession 5)
P~bmnt. hCtetI r.F 1-n" .hntd Thtnni* 3 OSC+AA (P~nr..cn St

V
Release Flow R = 0-kr 233E+07 ccJs Release /,,(iW rl' for child Tr-oid = 395E+04 fExDression5ý

Ul orny Activity
LOCA RCS Ratio

Isotope (Ci)
Kr-83m 1.34E-03 2.27E.05
Kr-85m 5.53E-03 9,39E-05
Kr-85 3.27E+01 5.55E-01
Kr-87 7.04E-04 1.19E-05
Kr-88 6.02E-03 1,02E-04
Kr-SO 2,92E-08 4,96E-10
Xe-131m 1.18E+00 2.00E-02
Xe-133m 1.81E-01 3.07E.03
Xe-133 2.48E,01 4.216-01
K(e-135m 1.21E-02 2.05E-04
le-135 1.885-02 3.16E-04
Xe-137 1.19E-07 2.02E-09
Xe-138 1.322-05 2.24E-07
1-H31 . 5.41E-03 9.18E-05
1-132 3.62E-03 6,14E-05
1-133 1.38E-03 2.34E-05
1-134 3,61E-05 6.13E-07
1-135 33762-04 6.38E-06

I;R l•.•

DC0
1mrem-m

3
/uCi-vl

4.69E-01
8.17E+02
1.12F+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.762+02
2.15E+03
1.25E*03
9.5%E+02
6.27E+03
4.68E+06
4.33E+04
1.28E+05
2.69E+04
7.10E*04

Effecive Cowfl
OCF Release Release Efficiency Rate

(uCUs) (uCVi=c) (epmluCicc) (cpmh/mfm/h)
1.07E-05 1.63E201 6.99E-07 4,13E-01 2.89E-07
7.67E-02 6.71E+01 2.88E-03 2.51E+01 7.23E-05
6.22E'*00 3.97E+05 1.70E-02 9.22E-01 1.57E-02
5.34E-02 8.54E+00 3.67E-07 1.26E-02 4.63E-05
1.15E+00 7.30E+01 3.14E-06 3.111202 9.75E-04
5.06E-06 3.54E-04 1.52E-11 2.92E202 4.44E-09
8.59E-01 1.43E204 6.15E-04 3.20E5-00 1.97E-03
4.58E-01 2,20E+03 9.44E-05 6.60E200 6.23E-04

7.41E+01 3.01E+05 1.29E-02 3.27E200 423E-02
4.42E-01 1.472+02 6.31E-06 6.85E+01 4.32E-04
3.95E-01 2.26E+02 9.70E-06 3.94E201 3.02E-04
1.93E-06 1.44E-03 6.20E-11 2,98E+01 1.85E-09
1.40E-03 1.60E-01 8.88E-09 1.79E+02 1.23E-06
4.28E201 6.56E+01 2.82E-06 3.03E+00 8.54E206
2.66E500 4.39E+01 1.89E-05 1.62E*01 3.44E-05
3.002E00 1.67E+01 7.19E-07 4.82E+00 3.47E-06
1.65E-02 4.38E-01 1.88E.08 2.09E+01 3.93E-07
4.539-01 4.56+-00 1.96E-07 1.25E2*01 2.4512-06

DCF
(nmrm-miCi-v)

0.00E+00
0.00E+00
0.00S+00
0.002i-00
0.00E+00
O.0E+00
0.002+00
0.00E+00
0.00E+00
0.002*00
0.005*00

0.00*E00
0.00*E00
2.44E+07
2.90E+05
8.77E+06
7.60E+04
1.19E+06

Effective Count
0OF Release Release " Efficiency Rate

(uCifs) tuCi/cc) (cpmidCiLcc) (cPnVmrenvb)
0,00+E00 0.98E-01 3.86E-08 4.13E-01 1,60E-08
O.00E+00 3.712+00 1.59E.07 2.51E501 3.99E-06
0.00E+00 2.19E*04 9.42E-04 9.22E-01 8,.68E-04
0.002E.00 4.72E-01 2.03M-08 1.26E+02 2.56E-06
0.00E+00 4.03200 1733-07 3111*02 5.39E-05
0.00O*00 1.96E-05 8.41E-13 2.92E202 2.45E-10
0.005E00 7.91E+02 3.40E-05 3.20E*00 1.09E-04
0.00E+00 1.21E+02 5.21E-06 6.802E00 3.44E-05
0.00E+00 1.66E+04 7-14E-04 3 27E+00 2.34E-03
0.00E+00 6.11E*00 3.48E-07 6.852+01 2.39E-05
0.00E+00 1.25E+01 5.36F-07 3.94E+01 2.11E-05
0.00+E00 7.97E-05 3.43E-12 2.98E501 1.02E-10
O.OOE+00 8,85E-03 3.80E-10 1.79E502 6.80E-08
724E+03 3.631200 1.66E-07 3.03E+00 4.72E-07
1.78E-01 2.43E+00 1.04E-07 1.82E+01 1.905E-06
1.35E202 9.25E-01 3.972-08 4.82E+00 1.926-07
4.66E-02 2.42E-02 1.04E-09 2.092+01 2.17E-08
7.59E+00 252E-01 1.08E-08 1.25E201 1.36E-07
9 4i:05+4 1 7MF-."1% ' 4A5413

TEDE cpm Child Thyroid cpm
1.00E+02 6.26E+00 5.00E+02 1.73E2400
5,00E+01 3.13E+00 " 2.50E+02 8.64E-01
1.00E+03 6.2613-01 5.00D--03 1.73E201

KD = 9,24E-05 e..
1

Monitor efficiendes from ERS-SFL-85-031 Pre-release Iodine mitigation in ERS-MPD-01-002 (iodines reduced 0.005) Release (uCi/s) CF for TEDE = 2.26E+04 (Exsweasson 5)
VS-112 HR SA9 Release Flow Rates 4.932+04 s-n, 2332.7 rts Release (uifs).CF for Child Th'roid - 4.50E+03 (Exoression 51

U1 only Activity Effective Count Effective Count
LOCATID Ratio DCF DCF Release Release Efficiency Rate OCF DCF Release Release Efficiency Rate

Isotope (CI) mInr-em-m
9 

. uCI / l s) (uOicc) (cpeuCllcc) (cpmfmremrn) (nrem-moAuCirl (uCUs) (uCi/Vc) (cprruci/cc) (Cpmfrnremlh)
Kr-83m 9.46E*06 1.31E-02 4.69E-01 6.136-03 2.96E202 1.27E-05 4.13E-01 5.25E-06 O.00E+00 0.0027+00 5.88E+01 2.53E-06 4.132-01 1.05E-06
Xr-85m 1.95E+07 2.69E-02 8.17E202 2.20E+01 6.10E+02 2.62E-05 2.51E+01 6.57E-04 0.002E00 0.00E+00 1.21E502 5.21E-00 2,51E+01 1.31E-04
r-65 8.27E205 1.14E-03 1.12E501 128E-02 2.59E201 1.11E-06 922E-01 1.02E-06 0.00E+00 O.00E+00 5.14E*00 2.21E-07 9.22E-01 2.04E-07

Kr-87 3.91E+07 5,40E-02 4A.E703 2.41E+02 1,22E+03 5.25E-06 1.25E+02 6.62E-03 D.00E+00 0.00E+00 2.43E202 1.04E-05 1.26E+02 1.32E-03
Kr-8B 5.43E+07 7.50E-02 1.13E204 8.4TE+02 1.70E+03 7.29E-05 3.11E+02 2.27E-02 0.00E+00 0.00E+00 3.38E+02 1A.E-05 3.112E+02 451E-03
Kr.89 6.75E+07 9.32E-02 1.02E 04 9.51E+02 2.11E+03 9.07 E-05 2.92E+02 2.65E-02 0.00E+00 0.00E+00 4.20E+02 1.80E-05 2.92E+02 526E-03
Xe-131m 1.08E203 1.49E-03 429E+01 6.40-E02 3.38E+01 1.45E-06 3.20E+0O 4.64E-06 0.002E00 0.00E+00 6.72E-00 2.89E-07 3.20E-00 9.22E-07
Xe-l33m 5.05E-06 6.97E-03 1AE202 1.04E+00 .58E+02 6,782-056 6.5OE+00 4.48E-05 0.0OE200 0.OO+200 3.14E201 1.35E-06 6.60E200 8.90E-06
Xe-133 1.60E208 2.21E-01 1.76E+02 3.89E+01 5.00E+03 2.15E-04 3.27E+00 7.04E-04 0.001200 0.00E+00 9.96E+02 4.28E-05 3.27E20 1.40E-04
Xe-135m 3.3E4T07 4.64E-02 2.15E2+03 9.97E+0t 1.05E÷00 4.512E-05 6.85E+01 3.09E-03 O.OOE+00 0.OOE+00 2.09E+02 8.98E-06 6.85E201 6.15E-04
Xe-135 4.84E+07 6.68E-02 1.25E÷03 8.35E+01 151E+03 6.50E-05 3.94E+01 2.56E-03 0.00E+00 0.00E*00 3.01E+02 1.29E-05 3.94E+01 5.10E-04
Xe-137 1.46E+08 2.02E-01 9.5&E+02 1.93E+02 4.56E203 1.96E-04 2.98E+01 5852E-03 0.002+00 0.002+00 9.082+02 3.90E-05 2.98E+01 1.16E-03
Xe-138 1.36E+08 1.85E-01 6.27E+03 1.18E+03 4.25E203 1.83E.04 1.79E+02 3-27E-02 0.00E+00 0.0DE00 8.46E202 3.63E-05 1.79E+02 6.51E-03
1-131 3.89E-205 5.37E.04 4.66E+05 2%50+02 1.22E÷01 523E-07 3.03E200 1.58E-06 2.44E+07 1.31r.404 2.42E200 1.04E-07 3.03E+00 3.15E-07
1-132 5.70E+05 7,87E-04 4.33E+04 3.41E+01 1.78E+01 7.66E-07 1.82E201 1.40E-05 2.90E+05 '2.28E+02 3.54E+00 1-52E-07 1.82E+01 2.78E-06
-133 6.OE0506 1.10E-03 1.28E+05 1.41E+02 2.502E+1 1.07E-06 4.52E+00 5.18E-06 5.77E+06 6.371203 4.98E+00 2.14E-07 4.82E+00 1.03E-06
1-134 8.855+96 1.22E-03 2.69E+04 3.29E+01 2.77E+01 1.i19-05 2.09E+01 2.46E-05 7.60E204 9.29E*01 5.50E+00 2.37E-07 2.09E+01 4.94E-06
1-135 7.60E+05 1.05E-03 7.10E+04 7.5E+01 2238E+01 1.02E-06 1.25E+01 1.28E-05 1.19E-06 1.25E+03 4.73E+00 2.03E-07 1.252+01 2.54E-06

7.24E+08 4,19E+03 1.01E-01 2.10E+04 1.94E-04 2.02E-02

TEDE corn Child T"yroid opm
I.OE+02 1.01E•01 5.00E*02 t.D1E+01

5.00E+01 5.07E+00 2.50W+02 5.042+00
1.00E-04 1.01E+02 5,,.0003 1.01E202
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Monitor efficlnde$ from ERS-SFI.-85-031 Upstream tlltration (odlnes reduced 0.01)
Release F ao, Rae " 4.93E+04 cfm" 2.33E+07 cc's

X/O = 9.24E.05 sim'
Release (uCIfs) CF for TEDE - 1.05E+05 (Expression5j

Release NuChs) CF for Child Thyroid = 1.05E+04 fExpreslon 5)V
Im 445HOSA9

UW only Aalvrly
SOLOCA Ratio

18otope (CP)
Kr-O3ni 2.4E-01 6.21E-04
Kr-&8m 8.90E-01 2.22E.03
Kr-85 7.96E+01 1.97E-01
Kr-87 5.e4E-01 1.41E-03
Kr-88 1.64E+00 4.09E-03
Kr-89 1.44E-02 3.59E-05
KB-131m 3.36E*00 8.38E-03
Ke-133m 3.01 E00 7.51E-03
KO-133 2.02E+02 5.04E-01
Ke-135m 8.91E+01 2.22E.01
(e-135 2,00E+01 4.99E-02
(e-137 4.368-02 1.09E-04
(e-138 3.03E-01 7.56E-04
-131 9.92E-02 2.48AE04
.132 1.026-01 2.54E-04
,133 1.72E-01 4.29E-04
-134 1.18E-01 2.94E-04
-135 1.31E-01 3.271-04

.. Efectve .Count
DCF DCF Release Release Efflicency Rate

(mmrn,-mtuCi-v) (uCiVs) (uCilcc) (0pmAuCLlcc) (cpnimn/remh)
4.69E-01 2.91E-04 6,51E+01 2.80E-06 4.13E-01 1.16E-06
8.17E+02 1.81E+00 2.33E+02 1.00E.05 2.51E+01 2.51E-04
1.122E01 2.21E+00 2.07E+04 8.88E-04 9.22E-01' 8.152-04
4.47E+03 6.29E*00 1.47E+02 6.34E-06 1.28E-02 7.99F-04
1.13E+04 4.62E+01 4.29E202 1.84E-05 3.11E.02 5.73fi-03
1.02E+04 3.66E-01 3.77E.00 1.62E-07 2.92E+02 4.72E-05
4.29E+01 3.60E-01 6,79E-02 3.78E-05 3.20E20D 1.216-04
1A92+02 t.I2E+00 7.87E+02 338E-05 6.-0+E00 2.23E-04
1.76E+02 8.87E+01 5.28E204 227E-03 3.27E2+00 7.43E-03
2.15E+03 4.78E+02 2.33E+04 1.00E-03 6.85E+01 6.86E-02
1.25E+03 6,24E+01 5.23r+03 2.25E-04 3.94E201 8.86E-03
9.55E+02 1.04E-01 1.14E+01 4.90E-07 2.982+01 1,46C.05
6.27E+03 4.74E÷00 7.92E*01 3.40E-06 1.79E+02 6.09E-04
4.66E+05 1.15E+02 2.59E+01 1.11E-40 3.03+00 3.38E-06
433E+04 1,10E+01 2.67E+01 1.15E-06 1.82E+01 2.09E-05
1.28E+05 5.49E+01 4.50E*01 1.93E-06 4.62E+00 9.32E.08
2.69E+04 7.92E+00 3.09E+01 1.332-06 2.09E+0t 2.77E-05
7.10E+04 2.32E201 3.43E+01 1.47E-06 1.25E+01 1.84E-05

Effective Count
DCF OCF Release Release Efficiency Rate

lm-em-m•/uCi-v) (uCils) luCilcc) (cpmluC/dcc) fcpmtmlrenl)
0.00E+00 0.00E+00 8.54E*00 2.81E-07 4.13E-01 1+16E-07
0.00E+00 0,00E+00 2.34E+01 1.01E-06 2.51E+01 2.52E-05
0.E0+O0 O.O02+O0 2.08E-03 8.92E-05 9.22E-61 8.23E-05
0.00E+00 0.002+00 148E+01 6.37E-07 1.26E+02 8.03E-05
000E.00 0.0*OE÷0 4.31E201 1.85E-06 3.11E+02 5.76E-04
0.00E+00 O.00*E00 3.78E-01 1.63E-08 2,92E÷02 4.74E-06
0.00E+00 0.002+00 8.83E+01 3.79E-06 3.201+00 1.21E-05
0.OE+00 0.00E+00 7.91E+01 3.40E-06 6.60E+00 2.24E-05
000+O0 0.00E+00 5.31E+03 2.28E-04 3.27E÷00 7.47E-04
0.0oE+00 0.00E+00 2.34E+03 1.01E-04 6.852+01 6.89F-03
0.00E+00 0.002+00 5.26E+02 2.26E.05 3.940+01 8.90E-04
0.00+00 O.002+00 1.15E+00 4.92E-08 2.98E+01 I.47E-06
0.00E+00 0.002+00 7.96E+00 3.421-07 1.79E+02 6.132-05
2.44E+07 6.04E+03 2.61E+00 1.12E-07 3.03E+00 3.39E-07
2.90+E05 7.38E+01 2.88E+00 1.15E-07 1.82E+01 2.10E-06
5.77E206 2.48E+03 4.52E+00 1.94E-07 4.82E+00 9.37E-07
7.60E204 2.24E+01 3.10E+00 1.33E-07 2.09E*01 2.78E-08
1.19206 3.89E+02 3.44E_00 14A8-07 1.25E+01 1.85E-08

, O..., 4 .. .. .- 03

TEDE cpm Child Thyroid opr
1.00E202 9.35E.-00 5.00*E02 4.70E+00
5.00E+01 4.68E+00 2.50E+02 2.35E+00

1.00E03 9-35E+01 5.002+03 4.702,+0t1
X/O = 9.24E-05 r/m

0

Monitor effidencles from ERS-SFL-86-031 Upstream filtration (iodines reduced 0-011 Release (u~i/s) CF for TEDE = 5.24E+05 (Expression 5)

'S-112 HR SAO Release Flow Rate = 4.93E+04 cfm , 2.33E+07 ccs Release luCi/t l Ch for Child Thro0d = 2.482E05 (Exprssion 5Q
Ut & U2 Acilvity Effecive Count Effeive Count

FHA Ratio DCF DOCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate
Isotope (Ci) (mrem-.lmJuCi.m (uCh1s) (uCitcc) (cOmIuCUMc) (cpm/m-m•l) fmrem-n-1,uC1-y) (uCies) (uCI/cc) (cprmuClJcc) (cprnirmermn)

Kr-83m 0.00E+0 0.00E+00 4.69E-01 O,00E+00 0.G0E+00 O.00+E00 4.13E-01 0.002E00 0.00E+00 0.OOE+00 O.002+00 0.00E400 4.13E-01 0.0E2+00
Kr-85m 1.04E-03 3.07E-08 8.17E+02 2.50E-05 1.61E-02 6.90E-10 2.51E+01 1.73E-08 0.00E+00 0.00+E00 7.61E-03 3.27E-10 2.51E+01 8.20E-09

-85 4.78E+02 1.41E-02 1.12E+01 1.58E-01 7.38E+03 3,17E-04 9.22E-01 2.92E-04 0.00E+00 0.00E200 3.50E+03 1.60E.04 9.22E.01 1.39E-04
-87 0.00E*00 O,00E+00 4.47E+03 O.00E00 0.OOE+00 O.00E+00 126E502 0.00E-00 0.00E+00 0.00+E00 O.00E+O0 0.002E00 126E+02 O.OE+00

Kr-O8 0,00E-00 0.0DE+00 t.13E+04 0.002+00 0.00E+00 O.00+E00 3.11E+0.2 O.00E00 0.00E+00 0.00+E00 0.00E+00 O.00+E00 3.11E402 0.0OE+00
Kr-89 0.00E+00 0.00+E+0 1.02F+04 0.002*00 0.OOE00 . 0.02E+00 2.92E+02 O.OF_+0O O.OOE+00 0.00E+00 0.00E+00 0.002E00 2.92E+02 0.00E+00
Xe-131m 4.66E*02 1.37E-02 4.29E+01 5.89E-01 7.19E+03 3.09E-04 3.20E200 9.60E-04 0.00E+00 0.00E+00 3.41E+03 1.47E-04 3.20E+00 4.68E-04
Xe-t33m 6.16E+02 1.82E-02 1.49E+02 2.71E+00 9.51E+03 4.09E-04 6.60E+00 2.70E-03 0.OOE+00 0.OE*00 4.51E+03 1.94E-04 6.60E+00 1.28E-03
Xe-133 3.23E+04 G.52E-01 1.76E+02 1.68E.02 4.996+05 2.14E-02 3.27E+00 7.02 E-02 0.02E+00 0.00E2+0 .2.36E÷05 1.02E-02 3.27E+00 3.33E-02
Xe-135m 25.E8800 7.81E-05 2.152++03 1.68E-01 4.09E+01 1.76E-06 6.85E+01 1.20E-04 0.02*00 0.00E+00 1.94E-01 8,33E-07 6.85E+01 5.71E-05
xia-135 6.10E+01 1.80E-03 1.25E+03 2.25E+00 9.42E+02 4.06E-05 3.94E+01 1.60E-03 0.002E00 O.00E+O0 4.46E-02. 1.92E-05 3.94E+01 7.56E8204
X137 0.00E+00 0.002+00 9.55E+02 0.00E+00 O.OOE+00 0.O02+00 2.98E+01 O.002E00 0.00E+00 0.0012+00 0.00E+00 0.00E+00 2.98E+01 0.00Eý00
X9-138 0.00+E00 0.00E+00 6.27E+03 O.00E+00 0.00E+00 9.00E+00 1.79E*02 0.00E+00 0.00E+00 0.00E+00 0.00E00 0.002+00 1.79E+02 O.00E+00
1-131 6.20E-01 1.53E-05 4.66E+05 7.14E+0O 8.03E+00 3.452-07 3.0321+00 1.05E-06 2.44E+07 3.74E+02 3.81E+00 1.64E-07 3.03E+00 4.96E-07
1.132 2.52E.01 7.43E-06 4.33E+04 3.22E-01 3.89E+00 1.67E-07 1.82E+01 3.05E-06 2.G0O205 2.15E+00 1.84E+00 7.93E.08 1.82E+01 1.44E-06
1-133 3.35E-02 9.872-07 1.28E+05 1.282-01 5.17E-01 2.22E-08 4.82ED00 1.07E-07 5.77E406 5.7OE+00 2.45E.01 1.05E-08 4.82E200 5.06E-08
1-134 0.00E+00 0.0OE+00 2.69E+04 0.00E+00 0.002+00 .O002E+0 2.00E+01 0.002E00 7.602+04 0.002+00 0.OOE+00 O.00E+00 2.09E+01 0.002+00
1-135 2.23E-05 6.57E-10 7.1OE+04 4.67E-05 3.44E-04 1.48E-11 1.25E+01 1.85E-10 1.192E+06 7.82E.04 1.892-04 7.01E-12 1.252+01 0.78E-I t

3.39E+04 1.81 E202 7.59E-02 3.82E+02 1.07E-02 3.60E-02

TEDE CPl Child Thyroid qom
1.0OE+02 7.59E+00 5.001+02 1.80F+01
5.00E+01 3.79E+00 2.50E+02 8.992E00
1.002+03 7.592+01 5002.03- 1.602+02

0
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0

0

0

;a9
> C

01

('

i-I

CD

Xm

0



Moaltr ficjnceefrom ER"-FL-85-031 Up.'reQm fllltieon Oodines reduced 0.01)
XIQ 9.240f--05 sal'

Release (uCl~s) CF for 7202C I.0E0 Esrs~5
~ f(9~ I' ~ 'hIh~.I.4 I,10ES.01 (ExpresloC5I-

QK 16 Th ,6E+05 E ressI I W ;xw 96

Isotope
"r-3m

kr-8&
Kr-85
lKrV8
Kr.88
Ki'-59
Xe-131m
Xe-133m
XO-1133
Xe-I 35m
Xe-I35
Xe-I 37
Xe-i 38
1-131
1-132
1-133
1[-1134
M-35

UI & UZ ACivi'(y
RCCA Ratio

(Ci)
3.82E+01 2.485-03
9.122+01 5.91E-03
2.22E+02 1.44E-02
5.22E2O1 3.38E-03
1.63E+02 1.06E-02
3.76E+00 2.44E-04
1.86E+02 1.21E-02
223E+02 1.45E-02
1.32E+04 8.56E-01
1.42E+02 9.21E.03
1.06E•03 6,87E-02
9.68E+00 6.28E-04
3.38E+01 2.19E-03
4.63E.01 2.94E-05
1.56E-02 1.01E-08
1.56E-01 1.00E-05
9.29E-03 6.02E-07
5.80-E02 3.76F-06
4 ~.F,.4 :: A

DCF
(mrem-m'/uCl-v)

4.69E-01
8.17E-*02
1.12E÷01
4.47E+03
1.13E,,4
1.02E-*04
4.29E*01
I.A9E402
1.76E+(2
2.15E+03
1 2SE.03
9.55E+02
627E-03
4,66E+05
4.33E+04
1.28E+05
2.69F+D04
7.10E+04

Effeclive
DCF Release Release Efficiency

(UCL/s) (u1cc,) (cpmuCilct4
1.16E.03 5.45F+02 2,34E-05 4.134E-01
4,83E+00 1.30E403 5.591-05 2.507E+01
1.61E-01 3.17E+03 1.36E-04 9-220E-01
1.SIE+01 7.45E'02 3.20G-05 1.261E+02
1.I9SE02 2.33E+03 100E-04 3.108E+02
2.49E.+00 5.37E+01 2.31E-08 2.917E+02
5,17E-01 2.65E+03 1.14E-04 3.196E+00
2.15E+00 3.18E-03 1.37E-04 6.598E+00
1.51E+02 1.88E'+05" 8.10E-03 3.274E+00
1.98E*01 2.03E+03 8.71E-05 6.840E+D1
8.59E+01 1.SIE.04 6.50E-04 3.942E+01
5.99E-01 1.38E+02 5.94E-06 2.984E+01
1.37E+01 4.822+02 2.07E-06 1.7901+02
1.37E+01 6.472+00 2.78E-07 3.030E+00
4.38E-02 2.23E-01 9.57E-09 1.822E+01
1.29E+00 2.21E+00 9.51E-08 4.823E+0O
1.22-02 1.33E-01 5.70F-09 2.087E+01
2.67E-01 8.28E-01 3.56E-08 1.252E+01
A 41t.fl7

Count
Rate

(cpnkmmhrr)
9.686E-0
1.402E-03
1.255E-04
4.03712-03
3.107E-02
6.727E-04
3.646E-04
9.025E-04
2.851E-02
5264E-03
2.563&-02
1.772E-04
3;711E-03
6.419E-07
1.743E-07
4.585E-07
1.189E207
4.454E-07
1 rlre~JII•J

OCF
(mrem-ml/uCi-y)O.O00E4O0

0.0002.00
O.OOE+O0
0.0002:00
O.OOOE+00

0.000E+00
O.000.+00

0.0002+00O.OOE+00
O.002+.00
O.002E+00
O.O00E+O0

0.000E+00
2.440E207
2.900E+05
5.770E+06
7.600E+04
1,190E-05

Effedive
DCF Release Release

(uCis) (uCi/cr)
0.000E+00 3.012E+02 1.295E-05
O.OOOE+00 7.192E+02 3.091E-05
0.00.E+00 1.751E+03 7.524E-05
0.000E+00 4.117E+02 1,789E-05
0,0000+00 1.285E+03 5.524E-05
0.O0OE+00 2.965E+01 1.274E-05
0.000'+00 1.467E+03 6.304E-05
O.O00F+00 1.759E+03 7.558E-05
0.0002.00 t.041E+05 4A74E-03
O.O00E+00 t.120E+03 4812E-05
O.OOE.O0 8.369E+03 3.592E-04
0.OOOE.00 7.634E+0-1 3.281E-06
0.000E+00 2.666E+02 1.145E-05
7.166E+02 3.572E+00 1.535E-07
2.933E-01 1.230E-01 5,287E-09
5,798E+01 1.222E+00 5.253E-08
4.577E-02 7.328E-02 3.1482-09
4.474E+00 4,574E-01 1.966E-08

Elfldency
(cpalluCi/cc)
4.134E-01
2.507E+01
9,220E-0 1
1.2612+02
3.108E+02
2.917E+02
3.196E+00
6.598E+00
3.274E,00
6.848E+01
3.9421501
2.984E÷01
1.790E+02
3.030E',00
1.822E+01
4.823E200
2.037E÷01
1.252E401

Count
Rate

(cpmIxr%/h)
5.352E-06
7.749E-04
6.937E-05
2.231E-03
1.717E-02
3.717E-04
2.015E-04
4.986E-04
1.465E-02
3.298E-03
1.416E-02
9.789E-05
2.050E-03
4.652E-07
9.633E-08
2.534E-07
6.571E-08
2.461E-07

TEDE corn Child Thyroid Cpm
100 1.01E+01 500 2.78E*01
50 5.03E200 250 1.392+01

1000 1.01E+02 5000 2.78E+02

-30
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Mon Tora eci8eef/rom ERS-SFL-85-031
MISR-0? VArir..n

Lpstmean filtratlon (odines reduced 0.01)
X/O, 9.24E-05 sjrn

Release (iumf) CF for TED76 1.31E+05 (ExpreesionS)
Rolea• fur.Ik2 "fl fr ChiI$ Thvrnifl - _ 75F+01- tFuwndnn Al•

Relea~~~ ~ ~ ~ ~ -Iwea 4 3-4et 3+7Cid h i 5+3(xrsin
U1 & U2 Actvi

LOCA Gap Ratio
Isotope (CI)

Kr-83m 9.01E+01 2.02E-03
Kr-8nm 2-21E+02 4,96E-03
Kr-85 127E+03 265E-02
Kr-87 -8.45E+01 1.89E-03
Kr-88 3.58E+02 8.03E.03
Kr-S9 7.50E-02 1,68E-06
Xe-131m 7.26E+02 1632.02
Xe-133m 6 33E+02 1.42E-02
Xe-t33 3.72E*04 8.34E-01
Xe-135m 1.24E+03 2.78E-02
Xe-35 2.712+03 6.08E-02
Xe-137 2.556E-01 5.72E-06
Xe- 38 7.80E+00 1.75E-04
1-131 2.73E+01 6.12E-04
1-132 1.32E+01 2.96E-04
1-133 1.06E+01 2.38E-04
1-134 6.51E-01 1.46E-05
1-135 3.3BE+00 7.86E-05

A 405.0-5'u

DCF

4.69E-01
8.17E-02
1.12E+01
4A7E+03
1.1 3E+04
1.02E+04
4.29E+01
I.49E602
1.76E+02
2.15E+03
1.25E*03
9.55•+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Effeclive
DCF Release Release

(uCi's) (uCbtc)
9,48E.04 2.64E+02 1.14E-05
4.05E+00 6.49E+02 2.79E-05
3.19E-01 3.73E+03 1.60E-04
8.47E+00 2.48E+02 1.07E-05
9.07E401 1,05E+03 4.52E-05
1.722-02 2,20E-0t 9.46E-09
G.9BE-01 2,13E+03 9.16E-05
2.1 1E+00 1.86E+03 7.9-E-05
1.47E+02 1I096+06 4.69E-03
5.986*01 3,64E+03 1.56E-04
7.60E0It 7,95E+03 3a.42E-04
5.46E-03 7,48E-01 3.22E-08
1,10E+00 229E+01 9.64E-07
2.85E+02 8.01E+01 3.44E-06
1.28E+01 3.87E+01 1.66E-06
3.04•+01 3.11E+01 1.34E-06
3.93E-0 1,91+E00 8.21E-06
5.38E+00 9-92E+00 4.26E-07
37 150.037

Count
Efficiency Rate

Scplnfutwcc) (cpnvmimn')
O.00+E00 0,0OE+00
5.16E+07 1.44E+03
6.04E+07 8.07+E03
9.61E+07 1.02E+03
5.16E+07 2.33E+03
9.59E+07 9.07E-01
2.94E+07 2,69E+03
4.17•+07 3.33E+03
2.29E+07 1.07E+05
1.51E+07 2.36E+03
6.42E+07 2.202+04
1.05E+08 3.38E+00
7.35E+07 7.23E-01
4.41E+07 1.52E+02
7.31E+07 1.22E+02
6.89E+07 9.22F+01
8.06E+07 6.62E+00
6.30E+07 2.69E+01

I l1r50r5

DCF

(mremlrn-mCI-v)
O.00*E00
0.00E•00
0.00E+00
0.00-+00
D.OOEO00
0.00E+00
0.00E+00
D0.OE+00
0.00E*00
0.00E+00
0.00ECO0

O.00E+00

O.00E+00
2.44E+07
2.90E+05
5.77E+06
7.60E+04
1.19E+06

Effedtive
DCF Release Release

luCl/s) (cice)
0.00E+0O 1.16E+01 4.99E.07
0.002E0D 2.65E+01 1.22E-06
0.00E+00 1.64E+02 7.04E-06
0.0IE+00 1.0GE+01 4.68E-07
0.00E+00 4.62E+01 1.98E-06
0.00E-00 9.67E-03 4.16E-10
O.00E+00 9,6E+01 " 4-02E-06
0.00E+00 8.16E+01 3.51 E-06
0.00E+00 4.OE+03 2.06E-04
0.00E+00 1.60E+02 6,87E-06
0.00e+00 3.49E+02 m.50E-05
0.00E+00 3,29E-02 1.41E-09
0.092+00 1,01E+00 4.32E-08
1.49E+04 3.52E+00 1.51E-07
8.568E+01 1.70E+00 7.32E-08
1,37E+03 137E400 5.87E-08
1,I1E+00 8.39E-02 3.12E-09
9,02E+01 4.36E-01 1.87E-08
I OA;F +,06 2' 47F-C

Efficiency
(qnm/uCvcc)

0.00E+00
5.16E+07
5.04E+07
9.61E+07
5.16E+07
9.69E+07
2.94E+07
4,17E+07
292*E+07
1.51E+07
6.42E+07
1.05E+08
7.351+07
4,41+E07
7.31E+07
6.89E+07
8.06+E07
6.30t+07

Count
Rate

(cpm~nrein il)
0.0OE+00
6.32E+01
3.55E+02
4,50E+01
1.02E+02
3.99E-02
1.1*E+02
1.46E+02
4.71E+03
1.04E+02
9.646-02
1,49E-01

3.18E+00
6.67E+00
5.35E+00
4.05E200
2.91E-01
1.1BE+00
6 62. +A13

TEDE tMn Child Thyroid cpn1.00E+02 1.51E+07 5.00E+02 3.31E+06

5,OE201 7.546+06 2,50E+02 1.68E+06
l,00E-03 1.51E+08 5.Q0E+03 3.31E+07

WO1 - 9.24E-05 sjm'
Monitor eficiencies from FRS-SFLR-5-031 Upstream flretlon (odines reduced 0.01) Release (uCles) CF for TEj E = 1.51E+05 (Expression 5)

,107TB~ctoree Release Flow Rate = 4.93E+04 Oft 2-33E+07 cc/s Relse (uCi/si CF forChild Thvroid = 8.58E+03 (Expression 5)
U1 &U2 Activity Eftectve Courd Effecltive Count

DBA LOCA Ratio DCF DOCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate
Iso"ope (CO (mrem-.luCi-v) (uC-iS) (urvOic) (cpmpuCtcc) (cpnmtmem/h) (mrem-nO'luji-v) (uCits) (utCVt) (cpmfiCUtcc) (cpnalmremnh)

K'-83in 1.80E+03 2,051-03 4.869-01 9.16E-04 3,10E+02 1.33E-05 0.O2E+00 0.092+00 0.006+00 ,OOE+00 1.76E+01 7.56E-07 0.002+00 0.00E+00
-n-85m 4.41E+03 5.02E-03 8.17E+02 4-10E+00 7.60E+02 3.27E-05 5.16E+07 1.692+03 0.00E000 0006+00 4.31E201 1.85E-06 5.16E+07 9.56E+01

Kr-85 1.27E+04 1.45E-02 1.126+01 1.62E-01 2.19E+03 9.40E-05 5.04E+07 4.74E*03 0.00E.00 0.o0E+00 1.24E202 5.33E-06 5.04E+07 2.69E+02
Kr-87 1.69E+03 1.92E.03 4.47E+03 8260E+00 2.91E+02 1.25E-05 9.61E+07 1.20E+03 0.06E*00 0.O0E+00 1.662E01 7.10E-07 9.61E-607 6.82E+01
Kr-88 7.16E*03 6.15E-03 1.13E+04 9.26E+O* 1.23E+03 6.30E-05 &.16E+07 2.74E+03 0.02+00 O.OOE+00 7.00E+01 3.01F-06 5.16E+07 1.556E02
Kr-89 150E+00 1.71E-06 1.02E+04 1.74E-02 2.58E-01 1.11E.08 9.59E+07 1.072.00 0.00E+00 0.OOE+00 1.47E-02 6.30E-10 9.59E+07 6,04E-02
Xe-i31m 1.45E+04 1.65E-02 429E+01 7.08E-01 2.50E0D3 1.07E-04 2.94E407 3.16E+03 0.00E+00 0.OOE+00 l,42E02 6.09E-06 2.94E607 1.79E+02
Xe-133m 1.27E+04 1.45E-02 1.49E+02 2,16E600 2.19E+03 9.40E-05 4.17E+07 3,92E+03 0.00E*O0 0.OOE+00 1.24E-02 5.33E-06 4.17E+07 2.22E+02
Xe-133 7.43E+05 8,46A-01 1.76E+02 1.49E202 1.28E+05 6.60E-03 2.29E+07 1126E-05 O.OE+00 O.OOE+00 7.26E+03 3,12r-04 2.29?E+07 7.136*03
Xe-135m 2.486E04 2.82E-02 2.15E+03 6.07E+01 4.27E+03 1.84E-04 1.51E+07 2.776+03 0.O0E+00 0.OOE+00 2.42E+02 1.04E-05 1.51E+07 1.57E-02
Xe-135 5.42E*+04 6.17E-02 t.25E+03 7.722+01 9.34E+03 4.01E-04 6.42E+07 2.586E04 0.00k+00 0.00E+00 5.30E+02 2,28E.05 6.42E+07 1.46E+03
Xe-137 5.09E+00 5.802-06 9.55E+02 5.54--03 8.77E-01 3.77E-08 1.05E+08 3.97E+00 0.006+00 O.OOE-00 4.97E-02 2.14E-09 1.05E÷08 225E601
Xe-I38 1.56E+02 1.78E-04 6.276E03 1.11E+00 2.69E+01 1.16E-06 7.35E+07 6.49E+01 0.00+E00 0.00+E00 t.52E400 6.55E-08 7.35E207 4.62E+00
-131 3.41E+02 3.882-04 4,66E+05 1.,1E+02 5.88E+01 2M53E-08 4.41E607 I.11E+02 2.44E+07 9A48203 3.33M+00 1.43E-07 4.41+E07 6.31E+00
1-132 2.64E+02 3.012-04 4.336+04 1.30E+01 4.55E+01 1.98E.08 7.312+07 1.43E+02 2.90E+05 8.72E+01 2.68E+00 1.111-07 7.312+07 8.610E+00
1-133 2.12E+02 2.414E-4 1.28E+06 3,092+01 3.65E+01 1.57E-06 6.89E+07 1.08E+02 5.77E+06 1.39E+03 2.07E+00 8.90E-08 6.69E+07 6.14E+00
1-134 1.30E+01 1.48E-05 2.69E+04 3.98E-01 2.24E600 9.63E-08 8.06E207 7,76E+00 7.60E+04 1.13E-00 1.27E-01 5-46E-09 8.06E+07 4.40E-01
t-136 6,75E+01 7.69E-05 7,106E04 5.46E+00 1.16E+01 5.00E-07 6-30E+07 3.15E601 1.19E+06 8.356+01 6.8E-01 2.83E-08 6,30E+07 1.79E+00

8.782+05 , 1.72E-05 1.106+04 3.69E-04 9.77+E03

TEDE cpm Chad Thyroid cpm
1.006E02 1.72E+07 60OE+02 4.88E406
5.00*E01 8.612E-06 2.50E+02 2.44E-08

I.00E+03 1.72E+08 5.00E+03 4.88E+07
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________ -'--a-

onor elloe'dea from ERS-SFL-85-03I Upstream filtration (iodines reduced 0.01)Release Flow Rate = 4.g3E+.0t ¢nl 2.33E+07 cc/s

.. . = 9.24E-05 sl .
Release (uCis) CF for T2DE 7.15E+05 (SE)resaSis)

VZ•-lUt• 

v•q•ll 

,

'o-J.llLONPaetrctl Release WU/sl CF for Child Tly ld= 395E+04 IE resi, r'.
Ul only Acvity

LOCA RCS ReAi
Isotope (CO

Kr-83m 1.34E-03 2.27E-05
Kr-85m 5.53E-03 9.39E-05
Kr-85 3.27E+01 5.55E-01
Kr-8T 7.04E-04 .119E-05
Kr-SO 6.02E-03 1.02E-04
Kr-89 2.92E-08 4.96E-10
K-131m 1.18S+00 2.ODE-02
Ke-133ni 1.82E-01 3.07E-03
Ke-133 2.48E+01 4.21E-01
Ke-135m 1,21E-02 2.05E-04
(e-135 1.62E-02 3.162-04
(e-137 1.19E-07 2.02E-09
Ke-138 1.32E-05 2.24E-07
-131 5.41E-03 9.182-05
-132 3.62E-03 6.14E-05
-133 138E-03 2.34E-05
-134 3.61E-05 6.13E-07
-135 3176E-04 6.38E-06

D ICF

(mmrn-m/AjCl-v)
4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
125E03
9,55E502
627E+03
4.66E+05
433E+04
1.28E-05
2.69E+04
7.104+04

Effective Count
DCF Release Release Eficlency Rate

(utis) (tiWkc) (cpmAlCWc) (cpmhnrem/h)
1.07E-05 1.63E-01 6.99E-07 0.0OE+00 O.OOE*OO
7,67E-02 6.71E+01 2.88E-06 5.16E+07 1.A4E+02

8.22E+00 3.97E205 1.70E-02 5,04E207 8.59E405
5.34E-02 8.54E2DC 3.57E-07 9.61E+07 3.52E+01
1,152100 7.30E201 3,14E-06 5.16E+07 1.62E402
5,06E-06 3.54E-04 1.52E-Il 9.59E+07 1.4bE-03
8.59E-01 1.43E204 616E-04 2.94E+07 1.51E+04
4.58E-01 2.20E203 9.44E-05 4,17E+07 3.93E+03
7,41E+01 3.012*05 1.29E-02 2.29E+07 2.95E+05
4.42E-01 1.47E+02 6.31E-06 1,51E+07 9.511E+01
3.95.-01 2.26E+02 9.70E-06 6842E+07 6.23E+02
1.93E-06 1.442-03 8.20E-11 1,05E+08 6.53E-03
1.40E-03 1,60E-01 6.88E-09 7.35E+07 5.06E-01

4.28E+01 6.56E+01 2.822-06 4.41 E+07 1.24E+02
2.66E+00 4.39E+01 1.89E-06 7,31E+07 1,38E+02
3.00-E00 1.67E+01 7.19E-07 8.89E+07 4.96E201
1.65E-02 4.38E-01 1.86E-06 8.06E+07 1.52E4000
4.53E-01 4.58E+00 1.96E207 6.30E+07 1,24E+01
1 qfl•j-fl5 RI -k.

DOCF
(nwem-m31uCi-vi

OO0E+00

0.O0+00

O,OOE+O0

,OME+00
O.OOE*O0
O.OOE+O0
0.00E200
0.00E+00

O.O0E+O0
O.OOE+O0
0.OOE00
2004E+07
2.90E+05
5.77E+06
7.60E+04
1.197+06

Effeecive Count
DCF - Release Release Efsidency Rate

(uCVis) (uCVcc) (cpmsvu•ioc) (cpm/mremfl)
0.00E+00 8.98E-01 3.88E-08 0.00E+00 0.002+00
0.00E+00 3.71E+00 1.59-E07 5.18E+07 8.22E+00
O.OOE00 0 2.192.04 9.421-04 5.04E+07 4.75E+04
0,00E+00 4.72E-01 2.03E-08 9.612E07 1.95E+00
0.O2E+00 4.03E+00 1.73E,-7 5.1612+07 8.9SE+00
O.OE020 1.96E-05 8.41E-13 9.59E+07 8.07E-05
0.OE500 7.91E+02 3.40E-05 294E207 9.99E+02
0.00E+00 1,21r2+02 5.21E-06 4.17E+07 2.17E+02
O.OE÷00 1.66E204 7.14E-04 2.29E+07 1.63E+04
0.O0E+00 5.11E+00 3.48E-07 1.512+07 5.25E-00
O.OOE+00 1.25$201 5.36E807 6,42E+07 3.4E+Ot
0.006E00 7.97E-05 3.43E-12 1.056+08 3.612E-04
0O00E+00 8,852-03 3.80E-10 7.35•.07 2.80E-02
2.24E+03 3.63E+00 1.56E-07 4.41E+07 6.872+00
1,78E401 2.43E200 1.04E-07 7.31E+07 7.62r+00
1.352*02 9.25E-01 3.97E-08 6.69E+07 2.742+00
4.66E-02 2.42E-02 1.04E-09 8.06E+07 8,38E-02
7.59E+00 2.52E-01 1.08-E06 6.30E+07 6.83E-01

TEDE cpM Chid Thyroid cpm
1.00E+02 1,18E+08 5.001+02 3.25E+07
5.00E+01 5,89E+07 2.50E+02 1.63E+07
1.0OE+03 1.182-09 5.00E+03 .25E+08

X/ -= 2.24E-05 sftr
Monitor elftencles from ERS-SFL-85-031 Pre-retease iodine mitigation in ERS-MP-l1 -002 (odines reduced 0.005) Release (uCUs) CF for TEDE = 2.262+04 (Expression 5)

&lO,, Victore.. Release Flow Rete = 4.93+04 ctr . 2.33E-07 We Reease (C Child Thvold = 4.50E+03 Exlcression 5)
U1 only Activty Efecive Count Cot

LOCATID Ratio OCF OCF Release Release Erliciency Rate DCF DCF Release Release Eftidency Rate
Isotope (Ci) (ntem-m'luCi-v) (uCis) (uCLce (spm/uCifcc) (cpnmtmmtrh) nmm-m1'ouCi. (ucils) . (ucucc) (cpmduCcic) (Cpm/mremflh)

Kr-83m 9,46E+06 1.312-02 4.69E-01 6.13E-03 2.96E-02 1.27E-05 0.002+00 O.OE+00 0.002+00 0,002+00 5.88E+01 2.53E-06 0.002+00 0.002+00
Kr-8sm 1.95E+07 2.69E-02 8.17E+02 2.20E+01 6.10E+02 2.62E-05 5.16E+07 1.352+03 0.00E+00 0.OOE-00 1.21E202 5.21E-06 5.16E207 2.69E+02
Kr-85 8.27E+05 1.14E-03 1.12E+01 1.28E-02 2.59E201 11E-06 5.04E+07 5.60E.01 O.00+E00 0.00E+00 5.14E+00 2.21E-07 5.04E+07 1.11E+01
Kr-87 3.912+07 5.40E-02 4.47E+03 2A4E+02 1.22E+03 5.25E-05 9.612E+07 5.05E+03 ,0.002+E-00 O.OE02 2.43E+02 1.042-05 9.61E-07 1.0DE+03
Kr-88 5.43E+07 7.50E-02 1,13E+04 &47+(02 . 1.70E+03 72.,9-05 5.16E+07 3,772+03 O.OOE00 0 O.OOE+00 3.38E+02 1,45-E05 5.16E+07 7.49E202
Kr-89 6,75E+07 9,32E-02 1.02E+04 9.51E+02 2.11E+03 9.072-06 9.59E+07 8.70E+03 0.02E+00 0.00E+00 4.20E+02 1.80-E05 9.59E0-7 1.73E403
Xe-13fm 1.08E+06 1.492-03 4.29E+01 6.40E-02 3.38E+01 1.45E-06 2,94E+07 4.26E÷01 O,00E+00 0.00E+00 6.72E+00 2.89E-07 2.942+07 8.48E+00
Xe-133M 5.05E+06 6.97E-03 1.49E+02 1.04E+00 1,58E+02 6.78E-06 4.172+07 2.83E+02 0.00E+00 0.00E+00 3.14E+01 1.35E-06 4.17E+07 5.63E+01
Xe-133 1.60E+08 2.21E-01 1.76E+02 3,809E+01 5.DOE+03 2.15E-04 2.29E+07 4.91E+03 0.00E+00 0.00E+00 9.95E+02 4.28E-05 2.29E,07 9.77E202
Xe-135m 3.36E+07 4.042-02 2.15E+03 9.97E+01 1.05E+03 4.51E-05 1.51E+07 6.80E+02 O,002E00 0.QO0-*00 2.092+02 8.98E-06 1.61E+07 1.35E402
X1-135 4.84E507 6.88E-02 1.251203 8.35E+01 1.51E+03 83501-05 8.42E+07 4.18E+D3 O.00E00 0.00E+00 3.01E+02 1.29E-05 6.42E207 8.312E+02

Xe-137 1.46E+08 2.02E-01 9.55E+02 1,932+02 4,58E+03 1.96E-04 1.05E+08 2.06E+04 0,00E+00 0.00E+00 9.08E+02 3.90E-05 1.06E+08 4.10E+03
X*-138 1.36E+06 1.88E-01 6.27E+03 1,18E+03 4.25+E03 1,32E04 7.35E+07 1.34E+04 ,0.0E+00 O.002E00 8.46E+02 3.63E-05 7.35E+07 2.67E+03
1-131 3.89E+05 5.372-04 4.66E+05 2.50E+02 1.22E+01 523E-07 4.41E+407 2.30E+01 2.44E+07 1.31E+04 2.42E+00 1.04E-07 4.41E+07 4.58E+00
1-132 5.70E+05 7.87E-04 4.332+04 3.41E+01 1.78E+01 7.662-07 7.31E+07 5.60E+01 2.90E.05 2.28E+02 3.54E+00 1.522-07 7.31E+07 1.111201
1-133 8,00E+05 1.102-03 1.28E+05 1,41E+02 2.50E+01 1.07E206 8.89E+07 7.41E+01 5.771+06 6.37E+03 4.982+00 2,14E-07 6.89E+07 1I47E+01
1-134 8.85E+05 1.22E-03 2.69E+04 3.29E+01 2.17E+01 1,192-06 8.06E+07 9.59E+01 7.602+04 9729E+01 5.502+00 2.37E-07 8.06E+07 1.91E+01
1-135 7,60.E+08 1.05E-03 7.10E+04 7.45E+01 2.38E+01 1,02E-06 6.302+07 6.44E+01 1.19E.06 1.25E+03 4.73E+00 2.03E-07 6.30E+0"7 128E+01

7.244+08 4,19S+03 6.34E+04 2.102+04 1.94E-04 1.26E+04

TEDE CpM Child Ty CPm
1.0OE+02 6.34E+06 5.00E+02 .6.31E-05

5.002+01 3.17E+06 2.502+02 3.15E+08
1.oo0+03 6,34E+07 5.oo2+03 6.31E+07
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Monitor eff=0 ences from ERS.SFL-85-031 Upstream filtration (lodines educed 0.01)
X/Q = 9.24E-05 s/m3

Release (uCfs) CF for TEDE = 1.05E+05 (Expression5)
D-fne -. N-*, PC f-. i(9.14 Tlnn .i- 4 flm=l IC - .o~ C%

Rol se Flow R - 4 93E-tD4 drn 2 33Eý07 ccfs
UI only Adh.*

SBLOCA Ratio
Isotope (CI)

Kr-83m 2.49E-01 6.21E-04
Kr-85m 8.90E-01 2.22E-00
Kr-O5 7.90E+01 1.97E-01
Kr-87 5.64E-01 1.41E-03
Kr-88 1.64E+00 4.09E-03
Kr-SB 1.44E-02 3.59E-05
ae-l31m 3.36E+00 8,38E-03
'e- 133M 3.01E+00 7.51E-03

*133 2.02E+02 5.04E-01
e-135m 4.91E+01 2.22,-01
.135 2.006t01 4.99E-02

Xe-137 4.36E-02 1.092-04
Xe-138 3,03E601 7.56E-04
1-131 9.92E-02 2.48E-04
-132 1.02E-01 2.54E-04
-133 1.72E-01 4.29E-04
1.134 1.18E.01 2.94E-04
1-135 1.3t6-01 3.2?E-04

Ar IHC'4V5

Effedive Count
DCF DCF Release Release Efficiency Rate

fmren-m
3

/uCi-vl (uCMs) (uCLI/c) (cpm/uCi/cc) (cdnrweamth)
4.69E-0l 2.91E-04 6,61E601 2.860-06 0.00E+00 0.00E+00
8.17E+02 1.816E,00 2.33E+02 1.OOE-05 5.16E+07 5.16E+02
1.12E+01 2.21•-00 2.07E+04 8.88E-04 5.04E+07 4.47E+04
4.47E+03 62E4100 1.47E+02 6.34E-06 9.616E+07 6.09E+02
1.13E604 4.62E+01 4.29E+02 1.84E-05 5.16E+07 9.51E+02
1.02E+04 3.86E,01 3.77E+00 1.6.E0Y7 9.59E+07 1.55E+01
4.29E+01 3,60E-01 8,79E+02 3.78E-05 2,94E+07 1.11E+03
1.49E+02 1.12E+00 7.87E+02 3.38E-05 4.17E607 1.41E+03
1.76E+02 8.87E+01 5.28E+04 2.27E.03 2.29E607 5.19E+04
2.15E+03 4-78E+02 2.33E+04 1.006-03 1.S1E+07 1.51E+04
1-25E+03 6.2415+01 5.23E+03 2.256-04 6.42E+07 1.44E+04
9.55E6+02 1.04E-01 1.14E+01 4.90E-07 1.05E+08 5.152+0?
6.27E+03 4.74E+00 7.92E+01 3.406-08 7.356+07 2.50E+02
4.66E-05, 1.15E#02 2.59E+01 1.11E-06 4.416+07 4.91E+01
4.33E+04 1.10t+01 2.67E+01 1.18E-06 7.31E+07 8.38E+01
1.28E605 5,49E.01 4.50E+01 1.93E-08 6.89E407 1.33E602
2.69•+04 7.92E+00 3.09E601 1.33E-06 8.06E+07 1.07E+02
7.102+04 2.32E+01 3.43E201 1.47E-06 6.30E+07 9.28E+01

Etfective Count
DCF DCF Release Release Efficiency Rate

(mrem-mJuCi-v) (u~iCs)" (UCLic) (0mf/UCfcc) (cptmrlleni)
8.000E00 0.006E+0 6.54E+00 2.81E-07 O.00E+00 0.OOE+OO
0.002+00 0.00E+00 2.34E+01 1.01E-06 5.16E+07 5,19E+01
0.00E00 0.008+00 2.06E+03 8.92E.05 5.04E607 4.50E+03
0,(602,00 O.00E+00 1.48E+01 6.37E-07 9.61E+07 6.12E+01
0.00+E00 0.00E+00 4.31E+01 1.85E-06 5.16E407 9.56E+01
O.OOE-00 O.00E+00 3.78E-01 1.63E-08 9.59E+07 1.56E+00
0.006.+00 O.002+D0 B.836+01 319E-06 2.94E+07 1,12E+02
0.002+00 0.00'E00 7.91E+01 3.40E-06 4.17E+07 1.42E+02
O.OOF+00 0.002+00 8.31 E+03 228E-04 2.29E+07 5.21E603
0.00E+00 0.00E+00 2-34E+03 1.01E-04 1.51E+07 1.52E+03
OOOE:+00 0.OE+00 5.26E+02 2.26E-05 6.42E+07 1.45E+03
0.006+00 0.006E00 1.15E+00 4.92E-08 1.05E.08 5,SE+00
O.O0+00 O.OOE+00 7.96E200 3.426-07 7.35E*07 2.52E+01
2,44E+07 6.04W+03 2.61E+00 1.12E-07 4.41E+07 4.94E+00
2.90E+05 7.36E+01 2.68E+00 1,15E-07 7.31E+07 8.422+00
5.77E+06 2.486+03 4.52E÷00 1.94E-07 6.89E+07 1.34E+01
7.60E+04 2.24-+01 3.106E00 1.33E-07 8.06E+07 1.07+E01
1.19E-06 3.892-+02 3,44E+00 1.48E-07 6.30E÷07 9.336+00

TED0 com Child Thyrotd cpm
1.00E+02 1.32E-07 5.00E+02 6.81E+06
5.002+01 6.58E+06 2.50Eý02 3.30E206
1.OE+03 1.32E608 5.0M+03 8.6(E+07

XfQ = 9.24E-05 s/rn
Monitor effldenesfrom ERS-SFL-85-031 Upstream filtration (lodines reduced 0.01) Release (uCifs) CF for TEDE = 5.24E+05 (Expression 5)

107 Vicloresri Release Flow Rate - 4.93E+04 elm * 2,33E+07 cc/s Rek- (WU Ft CoTud=2.nt0 esl
Ul & U2 Activity Effective Count Effective

FIA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate
Isotope (CO (fmrem-m/AjCi-vl ( in/a)() ( (itfcc) (cpriCvcc) (qomiimrem/h) (fnreM.M-/uCjlýV (uCWS) (uCt/c) (cpm/utCcc) (qcpnmiem/h)

Kr-83m 0.00.+00 0.00E+00 4.69E-01 0.00E+00 0.0DE+00 0.006+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.00+E00
Kr-Sm 1.04E-03 3.07E-08 8.17E+02 2.50E-05 1.61Eo02 8.90-10 5.16E+07 3.56E-02 0.006+00 O.OOE+00 7.61E-03 327E-10 5.16E+07 1.69E-02
Kr-85 4.78?+02 1.41E-02 1,12E+01 1.58E-01 7.382+03 3.17E-04 5.04E+07 1.60E+04 O.00E+00 0.00E+00 3.50E+03 1.506-04 5.04E+07 7.58E+03
Kr-87 D.OOE+00 O.OE+00 4.47E+03 O.006E00 0.00+E00 0.006*00 9.61E+07 0.00E+00 0.006+00 0.006E00 O.00E+00 0.00E+00 9.61E+07 0.00E+00
Kr-88 0.00E+O0 O,OOE0 1.13E+04 O.OO•÷00 O.OOE+00 0.00E+00 5.166E07 0OE+00 O.O6+00 0.00E+00 O.OOE+00 O.OOE00 0 5.16E+07 O.OOE-00+
Kr-S9 O.00E+00 0.00E+00 1.02E+04 O.00E+00 0,002.00 0&00+00 9.59E+07 0.O0E+00 0.006O00 0.00E+00 O.00E+00 0.00+E00 9.59E07 0.00E600
o-131m 4.86E-02 1.37E-02 4.29E+01 5.89E-01 7.19E+03 3.09E-04 2.94E+07 9.09E+03 0.OOE+00 0.00E+00 3.41E#03 1A7E-04 2.84E+07 4.31E+03

Xe-133m 116E+02 . 1.82E-02 1.49E+02 2,71E+00 9.516+03 4.09S-04 4.17E+07 1.70E+04 0.002+00 0.00E+00 4.512+03 1.94E-04 4.17E+07 8.07E+03
Xe-l133 3,23E+04 9.52E-01 1.76E+02 1.6BE+02 4.99E+05 2.14E-02 2.29E +07 4,90E+05 OOOE.-00 0.0OE+00 2.386E05 1.02-E02 2.29E-07 2.32E+05
Xe-136m 2.65E+00 7.81E-05 2115E603 t.68E-01 4.09gz+01 1.76E-06 1.51E+07 2.65E+01 O.OOE-+00 0.00+E00 1.94E+01 8.33E-07 1.51E.07 1.26E+01
Xe-135 6.10E+01 1.86E-03 1.25E+03 2.256+00 9.42E+02 4.OSE-05 6.42E607 2.60E+03 O.OOE+00 0.OOE+00 4.46E+02 1.92E-05 8.4ZE-07 1.236+03
e-137 O.00E+00 O.OOE+00 9.55E+02 0.006+00 0006.00 0.OOE+00 1.08E+08 0.OOE+00 O.OOE+00 O.OOE+00 O.O0E+00 O.00E+O0 1.05E608 0.O0+OO

X9.138 0.00+E00 0.00E+00 6.27E603 0.00E+00 0.006+00 0.00E+00 7.35E+07 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00+E00 7.35E+07 0.00E+00
1-131 5.20E-01 1.536-06 4.68r2+05 7.14E+00 8.036+00 3.45E-07 4.41E+07 1.52E-01 2.44E+07 3.4•M+02 3.81E600 1.64&-07 4.41E+07 7.21E+00
1-132 2-52E-01 7.43E-06 4.33E+04 3.22E-01 3.89F600 1.67E-07 7.31E+07 122E+01 2.90E+05 2.15E+00 1.846+00 7.93E-08 7.31E+07 5.79E+00
1-133 3.35E-02 9.87E-07 1.28E+05 1.26E-01 5.17E-01 2.22E-08 6.89E+07 153E3+00 5.72M+06 5.70E+00 2.45E-01 1.05E-08 6.89E+07 7.26E-01
1-134 0.002+00 0.00E+00 2.69E+04 0.OOE+00 0.00E+00 0.00E+00 8.06E+07 0.00E+00 7.60E+04 0.00E+00 0.002+00 0.00+E00 8.06E+07 0.006E00
1435 2.23E-05 6.57E-10 7.10E+04 4.67E-05 3.44E-04 1.48E-11 6.30E+07 9.32E-04 1-.19E+06 7.82E-04 1.63E-04 7.01E-12 8.30E+07 4.42E-04

3.39E+04 1.16E+02 5.34E+05 3,82E+02 1.07E-02 2.53E+05

TEDE two Child Thyroid cpm
1.00E+02 5.34E-07 5.00E "2 1.27E808
5.00E+01 2.87E+-07 2.502+02 8.33E+07
1.00E+03 5.34E+6e08 5 . 93 1. 21+09

mw

CO

>0

-0

<0.L
CD-0

0)

0

Mflz

> 0

all.

C4
00

031

wD

CD

CD

ci)
0z



I III I . II

Mcmitor efficiencies from ERS-SFL-BBM03 UlPstream filtration (iodines reduced 0.01)
XIQ =9.240E-05 eftn'

Release (ue) CF for TEDE- 2.202E4.05 (Eglreston 5)

Fi~a us as as .. L -UWW

isotopeLKr.83mKrmfl5m
Kr-85
Kr-87
Kr-88
Kr-89
X9.13im
XL-133m

Dc-133m
xKe-135r

Xe- 137
Xe-i 38
1-131
1-132
1-133
1-134
1-135

(C 1)
3.82E+01
9.1 2E+G13
2.22E+02
6.22E+01
1,63E-02
3.76E+00
i.BSE.02
2.23E+02
1.32E+04
1.42E+02
1.06E+03
9.68E-00
3.3&E+01

1.~SGE02
1.5SE-011
9.29E,03
5.80E-02

Ratio

2.48E.03
5.91E-03
1.44E.02
3,38E-03
I.DBE-D2
2.44E-D4
1.21 E-02
1.45E-02
6.56E-01
9.21E.03
6.87E-02
8.28E-04
2.119E-03
2.94E.06
1.O11E.06
1.000-0
8.02E.07
3.76E-06

DCF

4.69E-01
8.1 7E+02
1.l2E.Dl
4A7E.D3
1.13E-D4
1.02E.04
4.29E.01
1.49E+02
1 .761E+02
2.1 SE.03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+D4
7.10r=+D4

EffeCove
DCF

1,16E-03
4.83EO00
1 .61E.01
1.51E4-01

5-17E01a
2,15E.00
1 .51E.02
1.98E+011
8.59E+01
S.990-01
1.37E+01
1,.37E+01
4,38E.02
11917+00
1.0E-02
2.67E-01

Release
(uCUQe

5.45Ei.02
1.30E+03
3.170+03
7.45E+02
2,33E-03
5,37E+01
2.65E+03
3.18E+03
1.880+05
2.03E+03
1 .51E+04
1 .38E+02
4.82E+02
6.47E+00
2.23E0-01
2.21E-.00
I .33-01
8.28E-01

Release

2.34E-05
5.5QE-05
1.36E-04
3.20E-05
1.OOE-04
2.31 E-06
1.14E-04
1.37E-04
8.10E-03
8.71E-05
6.50E-04
5.94E-00
2.07E-05
2.78E-07
9.57E-09

.510E-08
5.70E-09
3.56E-08

Cowl
Efficiency Rate

(cpm/uCi/cc) (cpmfiream/)
0.0005+00 0.0OOEE00
5.162E407 2.888E.03
5.041E007 6.864E403
9.805E÷07 3.075E-03
5,162E407 561.i1E03
9.592E407 2.212E402
2.939E÷07 3.353E+03
4.168E+07 6.701E÷03
2.285E+07 1.850E005
1.507E+07 1.313E+03
6.422E+07 4.175E+04
I.052E408 6.246E+02
7.353E+07 1.524e-03
4.407E*07 1.224E+01
7.309E÷07 6.994E-01
6.894E+07 65.54E+00
8,064E+07 4,595E-01
6.300E+07 2.242E000

2 475~.O5; <.

DCF
fmrem-M'AJCl-v)

0.00E00.0
0.00OE00.0
0.00E00.0
0.00OE00.0
0.OOOE.00
0.ODOE+GO
0.00+00.0
0.0000+00
0.Q0OE00.0
0.00OE00.0
0.00DE00.0
0.00DE00~0
0.00DF00.0
2.440E+07
2.900E+05
5.770E060
7,6000.04
1.190E+06

,ltecbve
DCF Release Release Efficiency

(uctIS) (uCUcc) (cprrsuCIAo)
O.000E+00 3.012E+02 1.295E-05 O.000E+00
0.000E+00 7.192E+02 3.091E-05 5.162E+07
O.0O00E00 1.751E+03 7.524E-05 5.041F+07
0.0004.+00 4.117E+02 1.769E-05 9.605E+07
0.000E+i0 1.285E*03 5.524E-05 5.162E+07
0.O0OE+00 2.N65E+01 1.274E0-0 9.592E-07
0.0000E*0 1.467E+03 6.304E-05 2.939E+07
0.000.E00 1.759E0.3 7.558E-05 4.16eE+07
0.000E+00 1.041E+05 4.474E-03 2.285E+07
O.0000.00 1.120E+03 4.812E-05 1.507E÷07
0.000E+00 8.359E003 3.592E.04 6.422E+07
0.000.E00 7.634E+01 3.281E-06 1.052-.08
0.0001100 2.666E+02 1.145E-05 7.353E+07
7.166E+02 3,57ZE+00 1.535E-07 4.4074+07
2.9331-01 1.23DE-01 5.287E-09 7.309E+07
5.79SE-01 1.222E+00 5.253E-08 6.8940407

4.577E.02 7.326E-02 3.148E-09 8.064E007
4.474E+00 4.574E-01 1.966E-08 6.303E407
7.793%+02 5.228F.03

i;Ounl
Rate

(cprm/mrenmIh
O.000E+00
1.595E+03
3.793E+03
1.699E.+03
2.852E+03
1.222E+02
1.853E+03
3.1500E03
1.022E*05
7.252E-02
2.307E +04
3.451E+02
8.423E+02
6.766E +00
3.864E-01
3.621E+00
2.539E-01
1.239E+00
I.423E+05

TEDE cpn, Chid Throid com
100 2,58E+07 800 7.11E+07
50 1.29E+07 250 3.56E,07

1000 2.58E+08 5000 7.11E+,08
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Monitor efficiencies from ERS-SFL-85-031 Upstream 1tlra3eon (ildanes reduced 0.01)
X/=Q 231E-06 shn3

Release (uCiVs) CF for TEDE = 8.71E+06 (ExpressionS)

e a.- - so Relas Acls C o CidT d -6lyoesin5
U! AcSlvy

SGTR Rato
Isotope (CI)

Kr-83m 2.09E*00 7.56E-04
Kr-85m 7.35E*00 2.68E-03
Kr-85 6.74E+02 2.44E-01
Kr-87 4.48E*00 1.62E.03
Kr-8 1.34E+01 4.85M-03
1049 7.62E-02 2.77E-05
Xe-131m 2,76E-01 9.98E-03
Xe-133m 2.34E.01 8.46E-03
C-W133 1.69E+03 6.1 IE-01

Xe-135m 2.27E+02 6.21E-02
Xe-135 9.2.E÷01 3.36E-02
Xe-137 2.33E-01 8.43E-05

Ie-130 1.99E+00 7.20E-04
1-131 1.3511-01 4.88E-05
1-132 4.776-02 1,73E-05
1-133 1.99E-01 7.20E-05
1-134 2.33E-02 8.43E-06
1-135 1.10E-01 3.98E-05

2.768F+03

Eftleve Count
DCF DCF Release Release Efficiency Rate

(mrem-m'iuCi-v) (uCUs) (uCil/cc) icqm/uCI/cc) (cpmVmrLm/h)
4.69E-01 3.55E-04 6.59E+03 9.62E-03 2.066+01 1.98E-01
8.17E+02 2.17E+0 2 32E+04 3.382-02 1.25E*03 4.23E+01
1.12E+01 2.73E200 2-12E+06 3.10E+00 2.18F01 8.76E+01
4.47E+03 7.24E+00 1.41E+04 2.06E-02 6.29E+03 1.30E+02
1.132+04 5.486+01 4.22E+04 6.17E-02 1.55E+04 9.56E+02
1.02E+04 2.83E-01 2.41E+02 3.53E-04 1.46E2D4 5,13E400
4.29E+01 4.28E-01 8.70E+04 127E-01 1.59.+02 2.03E+01
1-49E+02 1.26E200 7.37E+04 1.08E-01 3.29E+02 3,55E+01
1.76E+02 1.08E+02 5.33E+06 7.78E+00 3.00E+02 2,33E+03
2.15E203 - 1.77E+02 7.15E*05 1,05E+00 342E+03 3.57E803
1.25E+03 4.20E+01 2.92E205 4.27E-81 1,97E+03 840E+02
9.55E+02 8.05E-02 7.34E+02 1.071-03 1.49E+03 1.60E+00
6.27E+03 4,51E200 6,27E8-03 9.16E-03 8.93E+03 8.182*01
4.66F6+05 . 2.28E+01 4.25E+02 6,22E-04 1,512E*02 9.39E-02
4.33E+04 7.47E-01 1.508+02 2.20E-04 9.09E+02 2.00E-01
1.28E+05 9.21E*00 6.27E*02 9.16E.04 2.41 E+2 2,20E-01
2.69E+04 2.272-01 7.34E+01 1.07E-04 1.04E+03 1.12E-01
7.10E+04 2.82E+00 3.47E402 5.06E-04 6.25E*02 3.16f-01

Etfeclive Count
DCF 0CF Release Release Efficiency Rate

nmmrn-m/uCi-¶V, (uChis) (uCi/cc) (cpm/uCi/cc) (cpn-'mremth)
0o.00E+00 O.00E00 1.73E+03 2.52E-03 2.06E+01 5.20E-02
0.00E+00 0.00E+00 6.07E+03 8.88E-03 1-25E+03 1.11E+01
0.OE00 0.002+00 5.57E-05 8.14E-01 2.18E+01 1.77E+01
0.008E00 0.OOE+00 3.70E+03 5.41E-03 6.29E+03 3.40E+01
OOE+00 0.OOE*00 1.11E+04 1.62E-02 1.55E204 2,51E+02
O.O00D 0.0OE+DO 6.3327+01 9.25E-05 1.482E+04 1.35E*00
0.00+E+00 0.00E*00 Z.28E+04 3.33E-02 1.59E-02 5.31E+00
0.00*O00 0.OOE+00 1.93E+04 2.83E-02 3.29E802 9.30E+0D
0.00*E+0O 0,00S00 1.40E+06 2.04E+00 3.00M+02 6.11E+02
O.00E+00 0.00I*00 1.88E+05 2.74E11 3,42E+03 9,36E+02
.OOE'+O0 0.00E+00 7,67E+04 1,12E-01 1.97E+03 2.20E+02

O.00E*00 OO0E+00 1.93E+02 2.81E-04 1,49E+03 4.19E.01
O.00E+00 0.00UE00 1.64E+03 2.40E-03 8.93E+03 2.15E+01
2.44E+07 1.19E+03 1.12E+02 1.63E-04 1.51E+02 2.46E-02
2.G0E+05 5.00E+00 3.94E+01 5.76E-05 9.09E+02 5.232-02
5.77E-406 4.15E+02 1.64E+02 2.40E-04 2.41E+02 5.78E-02
7.60E+04 6AOE-01 1.93E-01 2.81E-05 1.04E+03 2.93E-02

1.19E+06 4.73.+01 9.0921_+01 1,33E-04 6.25E+02 8.29E-02

TEDE cpm ChdlddThyrold CPm
1.00E.02 8.08E*05 5.00E*02 1.06E+06
5.OOE+01 4.04E805 2.50E802 5.30E+05
1.00E+03 6r.088406 5.006-OE03 1.06E+07

X/Q - 2,31E-06 aim'
Monitor efrficendes from ERS-SFL.85431 Release (uClI/s) CF forTEDE - 1.56E207 (Expression 5)
SPlNG GW-I09 Cb a•l• 7 Release oFeRmte 1.45E+03 cdm 6.84E+055 =k Release fu~i/a CF for Chil Thyroi #*IVIOI fExomssion 5) .

U I Actiity EfeIva count Effective Cou
GW Fall Ratio DCF DCF Release Release Efficiency Rate DCF D0F Release Release Efltcles-y Rate

Isotope (PC) (mrn-.mnAjCi-v) (uCie) (uCI/cc) (cpm/uCifcc) (.pmlmrelth) (rwrem-m•C•;i-v) (uCt/a) (uCl/cc) (cpm/fCi'cC) (cpmimremmh)
Kr4-3m 2.80E+00 1.06E-03 4.69E-01 4.93E-04 1.64E+04 2.40E-02 2.0E8+01 4.9512-0 0.00E+00 0.00+E00 #DIV/01 #D0/Ot 2.06E+01 DIV/0!
Kr-85m 1.17E+01 4.39E-03 8.17E402 3.59E+00 6.086204 I.ODE-01 1.25E+03 1.25E+02 0.0DE+D0 0,00.E+00 #DIV/O! #DW/CIt 1.25E+03 #DW/0l
Kr-85 1.16E+03 4.36E-01 1.12E+01 4.88E+00 6.81E+06 9.94E+00 2.18E+01 2.17E*02 0.00E'00 0.00E+00 #DIV0O! 5/DICOI 2.18E+01 QD0VWC
Kr47 5.69E÷00 221E-03 4.47E+03 9.88E800 3.4A2+04 5.052E-2 6.29F+03 3.18E202 0.00O+00 0.00E+00 #D015/t #0IV01 6.29E203 #DIV0O!
Kr-S8 2.03E+01 7.62E-03 1.13E2*04 8.61E+01 1.19E.05 1.74E-01 1.55E+04 2.7oE003 0.O0E+08 0.00E+00 #05/lO! #DIV/O! 1.55E+04 #DIV5•OI
Kr-89 2.12E-01 7.96E-05 1.02E+04 8.12E-01 1.24E+03 1.82E-03 1.46E+04 2.64E+01 0.00E+O0 0.00E+00 V//Il #0ov/tD! 1.46E+04 #DV/JO!
Xe-131m 1.77E+01 6.65E-3 4.29E+01 2.858-01 1.04E+05 1.52E-01 1.59E+02 2.42E+01 0.00E+00 0,00E+00 #DIV0O/ #DOWV/U 1.69E+02 #0D1V5!
Xe-133m 2.46E+01 9.20E-03 1.49E*02 1.37E200 1.44E+05 2,10E-01 3.29E+02 6.91E-01 0.00E+00 0.00E-O00 DV1,0/ OWIV/Ut 3.29E+02 #02Vi01
Xe-133 1.33E+03 4.99E-01 1.76E+02 8.790•+1 7.80E+06 1.14E201 3.008G02 3.42E203 0.8DE+00 0.00E+00 #0IV/a! #D/015l 3.002+02 1IDIV/Ot
Xe-135m 3.38E+00 1.274-03 2.15E+03 2.73J'00 1.98E+04 2.901-02 3.42E403 9,80E-+01 0.00CE00 0.00E*00 #DIV0IW #V1/101 3.42E+03 #O0V!01
Xe-135 8.41E+0t 3.16E-02 1,25E+03 3.95E+01 4.93W+05 7.21E-01 t.97E+03 1.42E+03 0.02E+00 O.OOE+00 #D/aVI! #DEV/0l 1.97E+03 #OWV/O
Xe-137 5.59E-01 2.10E-04 9.55E+02 2.002-01 3.28E+03 4.79E-03 1.49E+03 7.13E+00 O.00E+00 0.OOE+00 #0DW/Al #DIV01OI 1.49E+03 #D0IWDO
Xe-138 2.32E200 8.71E-04 6.27E+03 5.46.+00 1,36E-04 1.99E-02 9.93E+03 1.78E+02 0.00E00 0.00+00 #WDIV/t #D0V/O! 8.93E+03 #0IVW0.
1-131 0.OOE+00 0002E+00 4.66E+06 0.00*+00 O.008E+0 0.00E+00 1.51E+02 O.00E+00 2.44E+07 O.00-E00 #WIV/at #0WV/10 1.512E+02 #D0/at
1-132 0.00E- 0.002E00 4.33E-04 0.002E*00 .000-E00 0.00+E00 9,09E+02 0.00E+00 2.90E+05 O.00E+00 4DIV/01 #DIV0/O 9.09E+02 #0W/al
.-133 0.00.E00 0.00E+00 1.28E+05 0.002*00 0.00E+00 0.00E+00 2.41E202 0.00E+00 5.77S-06 D.00E+00 #WIV/0t #DV/101 2.41E+02 #0DV/II
1-134 0.00E+00 O.00E+00 2.69E+04 o.o0E+0o 0.00E+00 0.00E+00 1.04E-03 0.00E+00 7.50E÷04 0.02E+00 #DIVA0Yt #D0V/Cl 1.04E803 #DIV/O!
1-135 0.0E8+0 O.00E+00 7.10E+04 0.00E+00 0.00E+00 0,00E200 6.25E-02 0.00E+00 1.19E+06 0.008E00 #D0V1//a IDIVO/l 825E+02 #DV,/0t

Z,66 +03 2,43E+02 8.59E+03 0.00E.00 . #DIW/1 IDIV/0C

TEDE cpm Child Thyroid cpm
1.00E-02 8.59E+05 5.00E+02 #ONV/0l
5.008+01 4.30E+05 2.50E+02 fo4v/Cl
1,0VE+03 8.59E+06 5.00E+03 #DWV•
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- I. - -

Mnhlo!T efifete 1,ERS-SFU85-031 Upstrem iltration (lodines redtucedi 0.0 1)
YiQ = 2.31E-06 sinmt

Release (uC/s) CIF for TEDE - 8.71E+06 (Expeeelonf5)

WNG QW-JUS Gnaný Release Flow Rate = I 4SE-03 cfm 1 6 84E+05 ccls Relýsa hMKI CF fnr (A " ' - ' ' - - -- ý06 (F-asslon 5%
U1 ACUtity

SGTR Ratio
Isotope (C)O

Kr-83mn 2.09E+00 7.58E-04
Kt-B5m 7.35E1500 2.66E-03
Kr-85 6.74E*02 2144E-Of
Kr-B7 4.A4E+00 1.62E-03
Kr-88 1.34E+01 4.85E-03
Kr-89 7.66E-02 2.77E-05
Xe-131m 2.768*01 9.9SE-03
Xe-t33m 2.34F.01 8A6F-03
X9-133 1.69E+03 61 IE-01
Ye-13,5m 2.27E+02 8.21E-02
Ke-135 9.26E*01 3.36E-02
Ke-137 2.33E-01 8.43E-05
Ka- 138 1.99E*00 7.20F-04
1.131 1.35E-01 4.88E-05
1-132 4.77E-02 1.73E-05
1-133 1.99E-01 7.20E-05
1-134 2.33E-02 8.43E-06
1-135 1,1OE-O1 3,98E.05

9 7eC: .4Yc

Effective Couxnt
DCF OCF Release Release Efficiency Rate

(mmm-m
3
iuCi-v) (uCl/S) (uCikc) (cpm,'uCioc) (Cpm/nremdh)

4.69E-01 3.55E-04 6.59E+03 9.62E-03 4.99E-01 4.801-03
8,17E*02 2.17E+00 2.32E+04 3.38E-02 3.03E+01 1.02E800
1.12E*01 2.73E-00 2.12-OS 3.10,I-00 1.11E+00 3.458E00
4.47E+03 7.24E+00 1.41E-04 2.06E-02 1,52E+02 3.14E,00
1.13E+04 5A.E+01 4.22E*04 6.17E-02 3.75E+02 2.32E*01
1.02E-04 2.83E-01 2.41E-02 3.53E-04 3.52E+02 1.24E-01
4.29E+01 4.28E-01 8.70E+04 1.27E-01 3,86E,--00 4.90E-01
1.49E+02 1.26E+00 7.37E+04 1.08E-01 7,97E+,00 8.58E-01
1.76E+02 1.0BE+02 5.33E+06 7.78E200 3.95E+00 3.OBE+01
z15E+03 1.77E+02 7.15E+05 1.05E+00 8.27E+01 8.64E+01
1.25E+03 4.20E+01 2.92E+05 4.27E-01 4376E+01 2.03E+01
9.55E+02 8.06E-02 7.34E+02 1.07E-03 3.60E+01 3.87E-02
6.27E+03 4.51E00 6.27E+03 9.16E-03 2.16E+02 1.98E-00
4.66E805 2.28E+01 4.25E+02 6.22E-04 3.66E+00 2.27E-03
4M33E.,04 7.47E-01 1 .50E02 2.20E-04 2.20E+01 4.83E-03
1.28E-05 9.21E+00 6.27E+02 . 9.168-04 5.82E400 5,34E-03
2.-9E*04 2ZE-01 7.34E+01 1.07E-04 2.52E+01 2.70E-03
7j)E+04 2.82E+00 3.47E+02 5.0E-04 1.51E.01 7.66E-03

Effective , Count
DCF DCF Release Release Efficiency Rate

(mrem-mIuCt-) (uCi/s) (uCitcc) tcomluCllocl (cpm/mrernh)
0.OOE+00 0.OOE+.O 1.73E-03 2-52E-03 4.99E-01 1.26E-03
0.002E00 0.00*E00 6.07E+03 8.88E-03 3.03E+01 2,69E-01
0.00E400 0.00E+00 5.572+05 8.14E-01 .I1E-0) 9.06E-01
0.OOE+00 0.00E+00 3.70E+03 5A1E-03 1.52E+02 8.24E-01
0.00E+00 0,00E+00 1.11E+04 1.62E-02 3175E+02 6.07E+00
0.00E+00 0.OOE+O0 6.33E+01 9.25E-05 3.52E+02 3.2SE-02
O.OOE800 0.0OE4800 2.28E+04 3.33E-02 3.66E-•X 1.29E-01
0.00E+00 0.0DE+00 1.93E_04 2.83E-02 7.97E 4-00 2.25E-01
0.00E+00 0.00E+00 1,40E-06 2.04E+00 3.952+00 8.07E+00
0.00E+00 .00.-Q00 188E.+05 2.74E-01 827E+01 2,27E+01
0.00E+0O ,O8OE+00 7.67E+04 1.12E-01 4,76E+01 5.33E+00
0aOOE+60I 0.00E-00 1.93E+02 2.61E-04 3,60E801 1.01E-02
O.O0EO00 0.00E+00 1.64E+03 2.40E-03 2.16E4-02 5.19E--0
2,44E+07 1.19E+03 1.12E+02 1.63E-04 3166E+00 5.96E-04
2.90E+05 5.00E-+O 3.94E+01 5.76E-05 21208E401 1.27E-03
5.7E+5O 4.15E+02 1.64E+02 2.40E-04 5.82E+00 1.40E-03
7.60E604 6.40E-01 1.93E.01 2.812E-06 2.52E+01 709E-04
118.E56 4.73E+01 9.09E+01 1.33E-04 1.51E+01 2-0IE-03

1 .nh+•. 514. 0f 4 51F::.-1

TEDE cpm Chd Ttyroid cpm
I.00E+02 1.72E804 5.OE.02 2.25E+04

5.00E+01 8.592+03 2.60E+02 1.13E+04
1.00E+03 1.72E+05 5.00.03 2.25E+05

X/O = 2,31E-08 s,,yn•
Monitor efficiendes from ERS-SFL-85-031 Release (uCl/s) CFforTEDE - 1.56E+07 (Expression 5)
SPING GW-lOChannel 9 Release oN ,7•ate= 1.45E+03dm + 5 a Release (uCi2s4CforCfdl8Thvmid = ODM, 0 ExreselonS

U I ActIMty Effectie Coun! Effecti'e Count
GW Fat Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efidciency Rate

Isotope (CI) (namwm-m
t

uCi-y) (uCtle) (uCafcc) (cprp/uC•cc1 (cpn~mromth) (mremmmAuCij-V (uCits) (uCKit) (c.mrCifcc) (cpmtnromth)
Kr-83m 2.89E*00 1.05E-03 4.69E-01 4.93E-04 1.64E+04 2.40E-02 4.99E-01 1.20E-02 0.00E+OQ 0,002E..00 4#VIOI #DIVID! 4.99E-01 #0IViO!
Kr-85m 1.1712+01 4.392-03 8.17E+02 3.59E.00 6.66E+04 1.006-01 3,03E+01 3,04E+00 O.0E8+00 0.OOE+'00 #2*/Ot #OIWV/! 3.03E+01 OIVW/01
Kr-85 1.16E.-03 4.36E.01 1.12E+01 4.88E+00 6.81E+08 9.94E+00 1.11E+00 t.11E+01 0.00E+0O 0.002+00 V #OV! 0 t rvm0! 1.11E+00 #DIVi0I
Kr-87 5,89E800 2+21M-03 4.47E+03 9.888E00 3.46E804 5.05E-02 1.52E+02 7.698:+00 0.00E+00 O.OE#O80 #DIV/I! . 1IV1II 1.52E+02 #OlVIO

"Kr-8 2.03E+01 7.62E-03 1.13E+04 8.61+E0t .1. 19E,-S 1.74E-01 3.75E+02 6.532401 O.006+00 0.008*00 NJ)VI0! #ODM/0 3.75E+02 #DIViOV
"-09 2.12E-01 7.96E-05 1.02E+04 812E-01 1 .24E+03 1.8ZE-03 3.52E+02 6.40E-01 O.002*00 0.OOE+00 #DJoI #DIVIO! 3.52E+02 #OIV/0I

Xe-131m 1.77E+01 8.65E-03 4.29E*01 2.B-E-01 1.04E+05 1.52E-01 3.86E+00 5.B6E-01 0.00E+00 0.OOE00 #IV/t0! #DIVIGI 3.86E+00 XOlVIOI
Xe-133m 245E+0t 9,20E-03 1.49E+02 1.37F+00 1.44E+-05 2.10E-01 7.97E+00 1,67E+00 0.OOE+00 O,00E+00 #DIVIO! SDIViOt 7.97E+00 #IVIOt
Xe-133 1,33E803 4.99E-01 1.76E*02 8.79E+01 7.80E+06 1.14E+01 3.95E+00 4.51E+0t 0.00E+00 0.02E00 #DIVIO/ #DIV/OD 3.95E+00 %OtV/O!
X9-135m 3,38E+00 1.27E-03 2.15E+03 2,73E+00 1.98E404 2.90E-02 8,27E+01 . 2.40E÷00 0.008+00 0.00E+00 #DIVfO1 #DIVIOI 8.27E+01 #DIV/01
Xe-135 8.41E+01 316E-02 1.25E+03 3.95E+01 4.93E8-05 7-21E-01 4.76E.01 3.43E+01 0.004+00 0.00E+00 #DIV1Q1 *DlVtol 4.76E+01 #OIV/01
),e-137 5.59E-01 2.-OE-04 9.55E+02 2.00E-01 3.28E203 4.79E-03 3.60E+01 1.73E-01 0.00E+00 0.002+00 0SDIV/OI #DIV,0• 3,60E+01 #DIVOI
Xe-138 2.32E400 8.71E-04 8.27E+03 5.48E+00 1.36E+O4 1.99E-02 2-16E+02 4.30E+00 0.00E+00 0.006+00 #DIV&! DOIVt 2,16E+02 WOIVWI!
1-131 0.00E+00 006E+00 4.58$+05 0.00E+O O.OE-00 000E+00 3.66E+00 O.OOE+00 2.44E+07 0.0E+00 #DJV/Ot #DMI.0f 3,66C+00 #DIVJOI
1-132 0.008*0 0.O0E080 4.33E+04 O.OOE+0 0.OOE8O0 0.00+E-00 2.20E+01 0.OOE+40 2.90E+05 0.006E+-0 O I#DlVIt! 4DIO! 2.20E+01 0DIVIO!
1-133" 0,00E+00 0.00E.00 1.28E+05 0.OOE+00 0.008-00 O.OOE+00 5.82E+00 O.0OE+00 5.77E-06 0.008+00 #DIVIO! 0D/VI/l 5.82E+00 9DIVIO!
1-134 0.00E+00 0.OOE+O0 2.69E+04 O.00+E00 0.00+E00 O.00E+00 2.52E+01 0.00E+00 7.60E+04 0.002+00 DIV/0t #Divoi 2.52E+01 0DIVIOO
1-136 O.00+00 .000E400 7.0G8+04 .00E0-00 0.001E00 O.00E*00 1.51E-.*Q1 O.00•400 1.19E406 0.OOE+00 #tDIV01t #01M/8 1.51E801 ODAMI

2,66E•03 2A.2.02 1.7•E+02 I.00E+O0 #t)IV/0 OIVJOI

TE7 E cpm Child Thyrold cpm
1.00E-02 1.768IO04 5.00E0O2 #01/0tit

5.00E01 6.8IE+03 2.60E*02 #DIV4O!
1.00E+03 1.76E+06 5.00E+03 0IV1O!
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ontltolr efalclendes from ERS-SFL-85-031 Upstream filtration (iodi8es reduced 0,01)
Reiesaem FlowRPsi. = 1 4.5F:+-ff th A RAF+O5 c

)M= 2.31E-06 sAr93
Release (uCi/s) CF for TEDE * 8.71E+06 (ExpwessionS)

Release h'ulsA 12F for Child Thyroid m 2.28E+08 i~xisression 51
Rees Flow Rat m 1-5E0 dm* -- 8.4E0 -ci Rees -& FfrCidTvod .8+6 lxrs

U1 AciUly
SGTR Ratio

Isotwpe (Cl)
Kr-O3m 2.09E+00 7.66E-04
tr-85m 7.35E,200 2.86E-03
Kr-85 6.74E+02 2.44E-01
Kr-8" 4.48E+00 1.62E-03
Kr-B8 1,34E+01 4.85E-03
Kr-9 7,66E-02 2.772-05
Xe,131m 2.78E+01 9.98E-03
A,-133m 2.34E+01 8.46E-03
Xe-133 1.69E403 &.1E-01
(e-135m 2.27E+02 8.21E-0Z
(e-5 9.28E+01 3.36E-02
(e-137 2.33E-01 843E-05

Xe-138 1.99E4100 7.20E-04
-131 1.35E-01 4.8BE-05
1-132 4.77E-02 1.73E-05
1-133 1.99E-01 7.20E-05
1-134 2.33E-02 8.43E-.06
1-135 1.10E-01 3.98E-05

2 7F.•03

Efective Count
DCF OCOF Release Release Efficiency Rate

(mrem-mn/uC-i-V (uCifs) luCl/cc) (cpmrhClcc) (cpm/mremvh)
4.89E-01 3.55E-04 6.S9E+03 9.62E-03 2,882÷03 2 77E*01
817E202 2.17E200 2.32C+04 3.38E-02 1-74E+05 5.90E+03
1.12E#01 2.73E+00 2.12E+06 3.101E00 2.97E+03 9.21E+03
447E+03 7,24E+00 1.41E+04 2.06E-02 8.77E+05 1.81E+04
1.13E204 5.48E+01 422E+04 6.17E-02 2.16E+05 1.33E+05
1.02E404 2.83E-01 2.41F+02 3.53E-04 2.03E+06 7.12E+02
4.29E201 4.28E-01 8,702E04 1.27E-01 2.22E+04 2.82E+03
1,491402 1.26E+00 7.37E+04 1.08E-01 4.95E+04 533E+03
1.76E+02 1.08E+02 5.33E206 7.78E*0) 3.68E+04 2.87E206
2,15E+03 1.77E-02 7.15E+05 1.05E+00 4.76E+05 4.98E+05
1.25E+03 4.20E+01 2.92E+05 4.27E-01 2.74E+05 1.17E+05
9.55E+02 8.05E-02 7.34E+02 1.07E-03 2.08E.05 2.23E+02
6.27E+03 4.51E+00 6.27E+03 9.16E-03 1.25E+06 1.14E+04
4.66E405 228E+01 4.25E+02 6.22E-04 2.11E+04 1.3tE201
4.33E+04 7.47E-01 1.50E+02 2,20E-04 1-27E+05 2.78E+01
1.20E+05 9-21E+00 6.27E+02 9.16E-04 3.36E+04 3.07E+01
2.69E+04 227E-01 7.34E+01 1,07E-04 1.A5E+05 1.66E+01
7.10E+04 2.82E+00 3A7E+02 5.06E-04 8.71E+04 4.41E+01

DOCF
(mrem.-m'/uCi-yl

0.OOE+00
0.002+00
O.00E+00

.00E+00
0,00E-00
0.OOE00
0.00E+00
Q.OOE'00
0.00E+00
O.002+00
O.OOE'•OO
0.002+H00

O.OOE+00
2.44E+07
2.90E+05
5.77E+06
7,60E-04
1.19E406

teetivCe count
OCt Release Release Eftidency Rate

(uCifs) (uCi/cc) (cpmucicl) (cprrremmh)
0.00E+00 1.73E+03 2.52E-03 2.88E+03 7,26E+00
O.OOE0+ 6.07E203 8.88E-03 1.74E+05 1.55E+03
0.001500 5.57E+05 8.14E-01 2.97E+03 2.42E+03
0.00E+00 3.70E+03 6.41E-03 8.77E+05 4.75E-03
0.00E*00 1.112+04 1.62E-02 2.10E*06 3.50E+04
0.00E+00 6.33E+01 9.25E-05 2.03E+06 1.88E+02
0.OOE+00 2.28E+04 , 3.33E-02 2.22E+04 7,41E+02
0.01E+00 1.93E+04 2.832-02 4.95E+04 1.40E+03
0,00E+00 1.4A0E-+ 2.04E+00 3.66E+04 7.52E+04
0.OOE÷00 1.882E05 2.74E-01 4.76E+05 1.31E+05
0.OOE200 7.67E+04 1.12E-01 2.74E±05 3.07E+04
0.002+00 1.93E+02 2,81E-04 2.08E+05 5.84E+01
0.00e+o0 1.64E+03 2,40E.03 1.25E+06 2.99E+03
1.19E+03 1.12E+02 1863E-04 2.11E+04 3.44E+00
5.00E÷00 3.94E+01 5.76E-05 127E+05 7.30E+00
4.15E+02 1,64E+02 2.40E-04 3.36E+04 8.06E+00
6.40E-01 , 1.93F+01 2.81E-.05 1.45E+05 4.09E+00
4.73E+01 9.09E+01 1.33E-04 8.71E+04 1.16E+01
1.66I+03 3.34•+00 2.66E+05

TEDE cpm Chid Thyroid cprn
t.0OE+02 1,09E+08 5.00E+02 1.43E208

5.03E+01 5,44E+07 2.50E+02 7-14E+07
1,00E+03 t.09E+09 5.002+03 1.43E+09

X/a= 2.31E-06 sem
5

Monitor eflolencles from ERS-SFL-B8-031 Release (uai/s) CF forTEDE - 1.5UE+07 (Expression 5)
W-110 LR SAIO Release Flow Rate = 1.45E+03 cfm 6.84E05 Ecc/s RelMea (uiC;Vs C r Child Thyrold = 0IpV101 (En.ession 51

U1 Adivfly Effective Count Effective Count
GW Fail Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (CO) (mrem-m3fuC1-v (uCi/s) (uCOl/c) (cpmntuCVoc) (cpomkm/) (mrem-rn-tuCi-vl (uClfs) (uCh/cc) (cpm/uVl/cc) (cprnnremn•)
Kr-83m 2.80+E00 1.05E-03 4,69E-01 4.93E-04 1.64E*04 2.40E-02 2.88E+03 6.90E201 0.00E+00 0.00E.00 #DIV/O! ODIV/0t 2.88E+03 #0D11,O!
Kr-85m 1.17E+01 4.39E-03 8.17E+02 3.9E+O0 6.868E04 1.00E-01 1.74E+05 1.75E+04 0.001+00 0.O0E+00 #01IV10! #DIV/OI 1.74E+05 O0IVI01
xr-85 1.16r+03 4.36E-01 1.12E+D1 4.88E+00 6.81E+06 9.94E+00 2.97E+03 2.95E04 0.004E+00 0.00E+00 #DIVI/01 #0DI1/01 2.97E+03 #DW/Ut
K-87 5.89E400 2.21E-03 4,47E2+3 9.88E+00 3.46E-HM 5.05E-02 8.77E+05 4.43E +04 0.00E+00 O.OOE+00 #DIV/0! #WIV/Ct 8.77E205 M0IM/Ot
Kr-88 2.03E201 7.62E-03 1.13E+04 8.612+01 1.19E+05 1.74E-01 2.16E+06 3.76E205 O.00E+00 0.00E+00 #DIVIOI #DIV/O! 2.16E+06 #01V10C
Kr-89 2.122-01 7.96E0-5 1.02E+04 8.12E-01 1.24E+03 1.82E-03 2.03E206 3.69E+03 0,00•+00 0.00E+00 #0111/01 #Df1/0! 2.03E208 #D0V/U!
Xe-131m 1.77E241 .6.E-03 4.29E+01 2.85E-01 1.04E405 1.52E-01 2.22F404 3.37E+03 0.02E+00 0.0OE+00 #D01/01 #DONf/O 2.22E+04 #Dtv)0!
Xo-133m 2.45E201 9.20E-03 1.49E+02 1.37E+00 1.44E+05 2.10E-01 4.95E204 1.04E+04 0.00E+00 0.00E+00 #IV/01 #O11/! 4.95E+04 COD011C
Xe-i33 1.33E+03 4.992-01 1.76E+D2 B,79E+01 7.80E+08 1.14E201 3.83E+04 4.20F,+05 0.002E00 0.00E+00 #M/V01 #ODIV1! 3.682+04 O11OI/C
Xa-i35m 3.38E+00 1.27E-03 2.15E+03 2.73E+00 1.98E+04 2.90E-02 4.76E-405 1.38E+04 0.00E+00 0.00E+00 #=10/1 #0930! 4.76E+05 #D8v/!
ie-135 8.41E+01 3.16E-02 1.25F+03 3.952+E01 4.93E+05 7.21E-01 2.74E-05 1.98E+05 O.00E+00 O.0OE000 #00V/01 #DIV0O/! 2.74E+06 #.0mot0
Xe-137 5.59E-01 2.10E-04 9.55E+02 2.00E-01 3,28E+03 4.79E-03 2.08E+05 9.95E+02 0.002E+00 0.002+00 #ODIV1 - #DIV0OI 2.08E+05 #AIV/01
Xe-138 2.32E+00 871E-04 0.27E-03 6.48E+00 1.36E+04 1.99E-02 1,252+06 2.482E.4 0.00+E00 0.002÷00 #9W/Ut! #DIV001 1251+06 #IV/CO!
1-131 0.00E+00 9.000E+0 4.862+05 D.00D400 0.002+00 0.00E+0D 2.11E+04 0.00.+00 2,442E07 0.002+00 #DIV0W #401O! 2.11E+04 #DiVD0I
1-132 O.002+00 0.OOE+00 4.33E+04 0.004E00 0.OOE+00 O.00E+00 t.27E+05 0.00E+00 2.90E-405 O.O0+00 #D0iW/t f #DIV/0! 1.27E+05 #DIV/U!
1-133 O.OE+00 0.00E+O0 1.28E+05 0.002+00 0.002E00 O.00.•00 3.36E204 .002G+00 5.77E+08 o.0oE00 #D0MI! #D01/0! 3.36E+04 #DIV/Ut
1-134 0.00E+00 00.00' 2.69E+04 0.QOE200 0.00E+00 0.00E+O0 1.42E+06 0.00E200 7.60E+04 0.0064E.0 #*OIVI0 #0D/U! 1.45E+05 #D0111!
1-135 0.00E+00 0.OOE÷00 7.10E+04 0.002.0O0 O.00E+00 0.OOE+00 8.71E+04 0.00E+00 1.19E06 0.002+00 #011O/1 #0iW/IU! 8.71E+04 Q01/0V1

2.66E+03 2.43E+02 1.14E+08 0.002+00 #1, /0 # DIV.!.

TEDE cpm Cthld Thyroid qmrn
1.002E02 1,14E+06 5.002+02 ODM/Cl
5.001+01 5.71E+07 2.50+E02 #0IW.U
1 02E+03 1.14E+09 5.00E+03 - 0#DI0/
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Monitor efficiencies from ERS-SFL-85-031 Upstream filtration Oodines reduced 0.01)"
Releese Flow Rale a I 4;5.4.03 elm 6 AAF+Og cr/'s

XQ = 2.31E-06 9/m3

Release (ul/si) CF for TEDE = 8.71E-06 (Expression5)
Release (uCilfl CF for Child Thyroid - 2.26E-06 fExoresslon 5l

les Flo Rae- I 45+0 c-. z .4+5c-
UI Acrally

SGTR Redo
Isotope (Cf)

Kr-83m 2.09E+00 7.56E-04
Ir-85m 7,35E+00 266E-03
Kr-O5 6.74E+02 Z44E-01
Kr-87 4,48E+00 1.62E-03
iKr-88 1.34E*01 4,656-03
Kr-89 7.68E-02 2.77E-05
Xe-131m 2.76E+01 9,82E-03
Xe-133m 2.34E+01 8.46E-03
Xa-133 1.69E+03 6.11E-01

Xe-135m 2.27E+02 8.21E-02
Xe-135 9.28E+01 3.36E-02
X(-137 2.33E-01 8.43E-05
)e-138 1.99E+00 7.20F-04
1-131 1.35E-01 4.88E-05
-132 4.77E-02 1.73E.05

1-133 1.99E-01 7.20E-05
1-134 2.33E-02. 6.43E-06
1-135 1.10E-01 3.98a-05

2.784+03

DCF
(mrern-rn

3
/uCi-v)

4.,69EM-
8.17E+02
1.12E+01
4,47E203
1.13E-04
1.02E404
429E401
IAE402
1178E202
2.15E403
1.25E-03
9.55E•102
6+27E4-3
4.66E405
4.33E.04
I.28E+05
2-69E+04
7.1OE+04

Efecdue count
DCF Release Release Efficiency Rate

(,JCls) (uCdcc) (cpm/uCVcc) (•rmvnMrerdh)
3.55E-04 6U9E+03 9.62E-03 4.34E-01 4.17E-03
2,17E+00 2.32E+04 3.38E-02 2,63E+01 8.90E-01
273E+00 2.12E+06 3.10E+00 9.67E-01 3.002E00
7124E+00 1,41E+04 2.06E-02 1.32E+02 2.73E-+00
5.482+01 4.222*04 6.17E-02 3.26E+02 2.01E+01
2.83E-01 2.41E+02 3.53E-04 3.06E+02 1.08E-01
4.28E-Cl 8.70E+04 1.27E-01 3.35E+00 4.28E-01
1,26E+00 7.37E+04 1.08E-01 6.92E+00 7.6E-Ol
1,00E+02 5.33E+06 7.76E+00. 3.44E+00 2.67E+01
1.77E+02 7.15E+05 1,06E+00 7.19E+01 7.51E-01
4,20E*01 2.92E+05 4.27E-01 4.14E+01 117E+01
8.05E-02 7.34E+02 1.07E-03 3.13E2+1 3.36E-02
4,51E+00 6.27E÷03 9.16E-03 1:88E+02 1-72E+00
2282E+01 415E+02 6.22E-04 3.18E+00 1.98E-03
7,47E-01 1.50E+02 2.20E-04 1.91E+01 4.20E-00
9.21E+00 6.27E+02 9.16E-04 5.06E000 4.64E-03
2.27E-01 7.34E+01 1.07E-04 2.19E+01 2.35E-03
2.82E+00 3A7EM.02 5.00E-04 1.31 E+01 6.65E-03
4 365E0 1+02 IAFW

-teffcvee Count
DCF DCF Release Release Efficiency Rate

(rorn-mn
3
/uCi-vl (udi/e) (euCe(€) ('epet4.,C Vcl f'cimenrem/h)

0.00E+00 0.00E+00 1.73E+03 2.52E-03 434E-01 1.09E-03
0.00'E00 O00E+00 6.07E+03 8.881-03 2.63E201 2,34E-01
0.002+00 O.002E+O 6.572+05 8.14E-01 9.67E.01 7.87E-01
0.00E+00 0.00E+00 3.70E+03 5.41E-03 1.32E+02 7.16E-01
0.00E00 0.00E+00 1.11E+04 1,62E-02 3.26E*02 5282E00
0.002+00 0.00E'00 6.33E201 9.25E-05 3.062E02 2783E-02
0.00+E00 0.002E00 228r+04 3.33E-02 3.35E+00 1,12E-01
0.00E+00 0.00E+00 1.93E+04 283E-02 6.92E 800 1.96E-01
0.00E+00 0.002E00 1.40E+06 2.04E-+00 3.44E+00 7.01E400
0.002+00 0.002+0 1.88E2+05 2.74E-01 7.19E+01 1.97E+01
0.00E*00 0.00E+00 7.67E+04 1.12E-01 4.14E+01 4.63E800
0.00E+00 0.00E+00 1.93E+02 2.81E-04 3,132E01 6.81E-03
0.00E.00 0.00E.00 1.64E+03 2.40E-03 1.88E*02 4.51E-01
2.44E-07 1.19E+03 1.12E+02 I.632-04 3.18E+00 5.18E-04
2.90E+05 5.00E+o0 3.94E+01 . 5.76E-06 1.91E+01 1.10E-03
5.77E906 4.15E+02 1.64E+02 2.40E-04 5.08E+00 1.222-03
7.60E*04 6.40E-01 1.93E+01 2.81E-06 2.19E+01 6.16E-04
1.19E+06 4.73E+01 9.09E+01 1,33E-04 1.31E+01 1.75E-03

1i.62*+03 3.34E+00 3.9ZE-01

TE1 E cpm Child Thyrod CPm

1.00E*02 1.49E204 5.00F+02 1.96E+04
6.00E+01 7.46E+03 2.50E+02 9.792+03
1 ,00+03 1.49E+05 5.00E203 1.96.E05

X10= 2.31E-06 s/n
Monitor efficiencies from ERS-SFL-85-031 Release (ua_/s) CF for T0DE = 1.56E+07 (Expression 5)
OW-11OHR SAS Release Row Rate 1.45E+03 eM - .84E+05 c•ss Release uCirts CF orCt ilThold #DW/C! (ExpressionS)

Ul Actvity Effactive Count Effecle Co
GW Fall Ratio DCF DCF Release Release Effcterncy Rate DCF DCF Release Release Efficency Rale

Isotope (Cl) (mramn-'/uCi-v) (u~IJs) (uCicc) (cpn'/uCicc) (cpmtmremMh ) (mrentrrn
5
40Ci-v) (uCI/s) (uCLicc) (cpm/uCitc) (qcnhmrenvli)

Kr-83m 2.80E+00 1.052-03 4.69E-01 4.93E-04 1.64E+04 2.40E-02 4.34E-01 1.04E-02 0.00E+00 0.OOE+00 #DIV/OI #DIVO! 4.34E-01 OIV/01l
Kr-85m 1.17E401 492-03 8.972G. 02 3.59E+00 6.86E#04 1.00E-01 2.63E+01 264E+00 0.00E+00 0.00200 #DIV/O! #DW/f0 2.83E+01 #WO01VO
KJ-85 1.16E*03 4.36E-01 1.12E+01 4.88E+00 6,81E+06 9.94E+00 9.67E-01 9.62E+00 0.002E00 0.002E00 #DIViOI #DIV/O! 9.67E-01 *DW1/0!
Kr-87 5.89E+00 2.21E-03 4.47E+03 9.88E+00 3A6E+04 5.05E-02 1.32E+02 6.68E+00 O.002-00 O.002E00 #DIVI0! #DIV1/0 1.32E+02 #D01MO
Kr-O8 2.03E+01 7.62E-03 1.13E+04 8.61E+01 1.19E+05 1.74E-01 3.26E+02 5.67E+01 0.00E+00 0.002+00 0DIViO! #D01//el 3.26E+02 PDOV/Of
Kr-89 2.121-01 7.98E-05 1.02E+04 8.12E-01 1.24E-03 1.82E-03 3.0E2+02 5.56E-01 0.00E200 0.00E+00 #DIV0/ /Of 80W/C 3.062+02 #OW/O!
Xe-l31m 1.77E+01 6.652-03 4.29*+01 2.8511601 1.04E+05 1.52E-01 3.325E+00 5.09E-01 0.00:-00 0.00E00 #DIV/O! #DIV0W 3.35E*00 #01,//0O
Xe-133m, 2.452+01 9.20E-03 1.49&E02 1.37E+00 1.44E+05 2.10E-01 6-92E200 1.45E+00 0,00E*00 0.00E+00 #Df01Of I0WVICl 6.92E+00 0DWV/Of
Xe-133 1.33E203 4.99E-01 1.76r+02 8.79E+01 7.80E+06 1.14E+01 3.44E+00 3.92E+01 0.0E0200 O.OE+00 #DIV/0! #DIV/O 3.44+00 #DIV/01

e-135m 3.38E+00 1.27E-03 2.15E+03 2.73E+00 1.98E+04 2.90E-02 7.19E+01 2.08E+00 0.002+00 0.002+00 #DIW/Cl #0IVCOI 7.19E+01 #D0V/01
Xe-135 8.412+01 3.16E-02 1.25E-03 3.95E+01 4.93*+05 7.21E-01 4.14E+01 2.98E+01 0.00E+00 0.00E+00 #DIV0/OfI 0WV/l 4.14E+01 #D0V/O.
Xe-137 5.59E-01 2.10E-04 9.55E+02 2,00E-01 3.29E+03 4.79E-03 3.13E+01 1.50E-01 0.002+00 0.00E+00 #01D//Cl #0IVW/! 3.13E*01 #09V/01
xe-138 2.32E+00 1171E-04 6.27E+03 5.46E+00 1.36E+04 1.99E-02 118E202 3.73E+00 0.002+00 OOOE+00 #0WV/l #09//lt 1.88E+02 #D0V/Of
J-131 0.00E+00 0.00E+00 4.66+05 0.00E 00 0.292+00 O.00EEO0 3,18E+00 0.00E+00 2.44E+07 O0.0E+00 #0IV/C! #DPOM! 3.18E+00 PDIV0/
1-132 0.0021+00 0fl0E+0 4.33E+04 O.O0E+00 0.00GE00 0.00E+00 1.91E+01 0.00E+00 2.90E+05 0.0E2+00 #M01/l #DpVoot 1.91E.01 #0IV//C
1-133 0.00E+00 0O002E00 1,28E+05 0.0012-00 0,002+00 0.002+00 5.06E+00 O.OOE+00 5.77E+06 0.00E+00 #•WI/Of IDW/! 5.06E+00 #DIV/01
1-.134 0.002+00 0.00E+00 2.69E+04 O030E+00 0.00E+00 0O00E+00 2.19E+01 0.00E+00 7.60E+04 0.OOE+00 #W/O! #DIV/C! 2.192+01 #0DW/f
1-135 0.OOE+00 0O02+00 ?.OE+04 0.00+E00 0.02+00 O00.0E+0 1.31E*01 O.00E+00 1.19E+06 0,00E+00 VDI'V/01 PDi0/! 131E.01 #0IV1/0

2.66E+03 ?,43E+02 1.53E402 0.00E+00 #DIVIOI #OlV/D

0E DE cpm Child Thyoid cpm
1.00E+02 1.53E+04 5.00E+02 P0!V1/0.
5.00E+01 7.66E+03 2.5025.02 #0F/Of!
I.OOE+03 1.531!-05 5,00•2.3 #D0V1/O
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c-a.-

Monto etcenle fomER&SF-SP5-031 Upstream filtaion (iodines reduced 0.01)
3(JQ =2.31E-06 aim1

ý
Flelasa (uCls) CF fw TEDE = 8.71E3.06 (Eareesion 5)

0~~~~~~~~~~~~~ as4 0a.J v L hrflFW hdh(d 2E0 msin5
U1 Activity

SGTR Ratio

Islotoe (CCiKr-83m 2,0E+100 7.56W-04
Kr-85m 7.35E.+00 2.66E-03
Kr-85 6.74F+02 2.44E.0-1
Kr-87 4.486400 1.62E-03
Kr-88 1.34E+01 4.85E-03
Kr-89 7.68E-02 2.77E-05

le-l3lm 2.76E÷01 9.98E-03
Xe- 133m 2.34E#01 8.6AE-03
Xe-133 1.69E403 6.11E-01
X8-136m 2.27E.02 8.21E-02
Xe-135 9.28E+1l 3,38E-02
Xe-137 2.33E.01 8,43E-05
X1-138 1.99E+00 7.20E-04
1-131 1.35E-(t 4.88E-05
1-132 4.77E-02 1.73E-05
-133 1.gME-01 7-20E-05

1-134 223E-02 8A3E-08
-135 1.10E-01 3.98E-O5

9 700fl4 ,i

DCF
ftrlaml-M

3?ucl-y1
4,591-01
&1l7E+02
1.12E401
4.47E+03
1.13E3+04
1.0213+04
4.29E4+01
1.49E+02
1.76E3+02
21i51+03
1.25E3+03
9.55E+02
6.27E+403
4.66E+OS
4,33E3+04
1.28E.05
2.69E3+04
7.1013+04

Efecbve Cowlm
OCF Release Release Eftterl-y Rate

(uCil() (uCt/O (tct Clicc) (c)pmOMenN)
3.55E-04 695E13+03 9.62E-03 O.0(E+OO 0.1001*00
2.17tE00 2.32f3.04 3.38E-02 9.01E.07 3.05E+08
2.73E+00 2.121E+06 3.101EOO 3,56E+05 1.11E'-06
7.24E+00 1,41E+04 2.06E-02 6.7812+07 1.40E,340
6.48E+01 4.22E+04 6.17E-02 1.05E-08 64.6E+08
2.83E-01 2141E+02 3.5311-04 1.2812+08 4.51E+04
4.28E-01 8.70E#04 1.27E-01 2.07E+06 2.63E+05
1.26Et-00 7.371304 1.08E-.0 1.1613+07 1.251,406
1.0813+02 5,33E+06 7.78E+00 9.24E+06 7.t9E+07
1.77E-02 7.16E+05 1.051E.00 6.58E+07 6.87E+07
4.20E,+01 2.92E+05 4.27E-01 1.031E+08 4.40E+07
8.05E-02 7,34E+02 1.07E-03 2.91E+07 3.I2tE+04

4.511E00 6.27E+03 9.16E-03 1.061+408 9.71E÷.05
2.28E+01 425E302 6.22E-04 9.346+07 5.81E+04
7.47E.-01 1,50E+02 2.20E-04 2.18E+08 4.79E+04
9.211E03 6.27E+02 9.16E-04 8.261E.07 7.5"7E+04
2.27E-.01 7.34E+01 1.07E-04 2.1713.08 2.33E+04
2.82E400 3A.71+02 5606E-04 9.33E-07 4.72E304

d :LK:+t3€ s oF+na

OCF

0.0013+00

0O0013+00
i .0013.00

00013.*00

0'O0E-+00

0.OOE.t0C

0.OOE.00
2.44E+07
2.9013-05
5.77E-06
7.601304
1.19E4'06

Effective Count
DCF Release Release Efficiency Rate

(uCVS) (uCilc? (CMIinACcc) (cpmlrnrm/t)
O.00E÷00 .73E103 2.52E-03 0.OOE+00 0.003E+00
0.0013+00 6.07E+03 8.88&.-3 9.O1E+07 7.99M+05
0.0013.00 5.571E+05 8.14E-01 3561E+05 2.90E+05
0,00E+00 3.70E*03 5.41E-03 6.78E+07 3.67E-05
0.001E00 1.1113÷04 1.62E-02 1.0E-08 1.69E+06
0.0013+00 6.33E+01 9.25E-05 1.28E+4-0 1.18E-04
0.00E+00 2.28E104 3.33E-02 2.07E+06 6.90E304
0.003E-00 1.93E+04 2.831E-02 t.16E+07 3.27E-05
0.0GE0O 1A40CF+01 2.04E+00 9.24E+06 I.891E07
0.00+.00 1. 80+05 2.74E-01 6.513=+07 1.803E+07
0.00E+00 7.67E+04 1.12E-01 1.03E3+08 I.163E+07
0.00E+00 1.93E+02 2.61E-04 2.O13E+07 8.* ISE03
O,0OE-0O 1.6.4E+03 2.40E-03 1.0BE+08 2.55E+05
1.19E103 1,12E,02 1.63E-04 9.341E+07 1.62E+04
5.00E+00 3.94E+01 5.76E-05 2.181.+08 1.261E.04
4,15E+02 1.64E+02 2.40E.-04 8.261E.07 1.981E.04
6.40E-01 1.93E+01 281E-05 2.17E+08 6.101.03
4.73E+01 9.09E+01 1.33E-04 9331E+07 1.24E404
1.6EE+03 3_34E+00 5.23E1+07

TEDE cpm Chid Thyroid cPm
.tO0E-02 1.99E+10 5.0013+02 2.62E+10

5.001E01 9.97E'09 2.50E3+02 1.31E-10

1,00E.03. 1.99E13.1 5.0013.03 2,6M1+11j
X/O = 2.311E-06 simS

Monitor elffdencis from ERS-SFL.85-031 Release (uCis) CF for TEDE 1.564E+07 (E*qtMrsion 5)
R- 0aB Victomen Release Flow Rate = 1.45E+03 cfr 6.8gE,05 W4 ,. Release (UCttsl CF foChid Thyoid =- #DIVe! (Exagrsion 51

U1 Activity Effeclive Count Etlectve Courd
GW Fell Ratio DCF DCF Release Release Etfa=dency Rale OCF 0CF Release Release Efficiency Rate

Isotoe (Ci) (mrarn-m'OCl.-v (uChs) (uC,,cc) (cpnduCicc) (cpmh/-•MeO/) lnrerm-m
9

/uC.-v' (uCiUS) (uCi/C) (cpm/JCI/cc) (n. mvrermIh)
Kr-83m 2.8OE+00 1.051E-03 4.69E.01 4.9317-04 1.64E+04 2.40E,-02 O.ODOEO0 0.001.D00 0.0013.-00 0.00÷0 1VI D *D)VJ0! 0.00E+00 #DFVAt.
Kr-85m 1.17E+01 4.391E-03 8.71E+02 3.591E.00 6.66E+04 1.00E-01 9.01E+07 9.03E+06 0,00E+00 0.00+E00 DfOMI SDIVIOt 9.01E+07 forI/Ot
Kr-85 1.1612+03 4.36E-01 1. 121--01 4,8E+00 6.81 E+06 9.94E.-00 3.5614+05 3.541E+06 0.OOE+00 0.001+00 lVIOI #DV ! .3.56E+05 #OIV/0I
(r-87 5.89E-00 2.211E-03 4.47E+03 9.88E+00 3.46E+04 5.051E-02 6.78E+07 3.42E106 0.00E+00 0.001E+00 0DlVIO! #DIVMI 6.78E+07 #Dr/Vi

10-8 2.031E+01 7.62E-03 1.13E+04 8.61E+,01 1.193E+05 1.74E-01 1.051=+08 1.82E+07 0.001.00 0.0014+00 *DIV/0! #DIV/Ol 1.056+08 #DlyIll
Kr-89 2.12E-01 7.9131E.O5 1.02E+04 8.12E-01 1.24E+03 1.82E-03 1.281E+08 2.321+05 0.00E+00 0.0013.-00 #DIV/OI 9DIVIOI 1.28E+-08 #DIV/0!

131m 1.77T13. 6.65E-03 4.29E+301 2.1815-01 1.04E405 1.52E-01 2.07E+06 3.14E1+05 0.001+00 0.G00+100 #DI/O! #DOIV/i 2.07E+08 OD0V/01
)(-133m 2.45E+01 9.20E-03 1.49E+02 1.37E+00 I.44E+05 2.10E-01 1.16E-07 2.43E+06 0.003E+00 0.OOE'00 #OtWlO #ODIV 1 .16E+07 MV1W,
Xe-133 1.33E103 4.99E-01 1.761E402 8.79E+01 7.601.+06 1.141E+01 9.241E.06 1.05E+08 .001E+00 .003E+00 #M0/O! DDIV/O! 9.24E+06 #DFV/.
Xe-135m 3.38E+00 1.27E-03 2.t513+03 2.73E+00 1.98E÷04 2.90E-02 6.618E+07 1.91E+06 0.0OE+00 0.00E+00 #W01(/01 0O1t//Ot 6.58E+07 #DrV/OI
Xe-135 8.41E+01 3.16E-02 1.25E3+03 3.9516+01 4.931E+05 7.211E-01 1.03E-08 7.43E+07 0.O0E+0 0 0.003E+00 O NI' #00D1Ve? 1.03E108 ODlVy/.
Xe-137 5.59E-01 2.10E-04 9.556E02 2.001E-0 3.28E+03 4.79E-03 2.91E+07 1.39E+05 0.003E.00 0.00E+00 1(V1/0! #DIOM ! 2.91E+07 #0DI/0O
Xe-138 2.32E+00 8.71E-04 6.27E+03 5.46E+00 1.36E+04 1,99E-02 1.06E108 2.11 E+06 0.001300 0.0013+00 #03W/!0 •DWMOI 1.06E+08 #D0/JOt
1-13t 0.00E3400 0.0013+00 4.661E+05 O.OE+ .00 0.0015+01 0.OOE+-00 9.341E.07 0.00E+00 2.44E+07 0.00E+00 9DC//Cl #01IV/0! 9.34E+07 IDlV/Oh
1-132 0.003E00 O.0GE+00 4.33E+04 O.OOE+00 0.003E+00 0.OE+00 2.1SE08 O.O001300 2.90E3+05 0.00E3+00 IOWAO! VDIDM 2.18E+08 #DIVA0t
1-133 0.OOE00 0.OOE.+00 128E+05 0.0OE100 0.00E.00 0.00E300 8.261307 0.00E+00 8.771.06 0.0013+00 #0fV/0! #DVMt 8.26E+07 01IV/UI
1-134 O.OOE+00 0.00E+00 2.69E+04 0,0013.00 0.001300 - O.001E30 2.17E+08 0,OOE+00 7.603•404 0.000E+O0 .#W01 #0 FOM I 2.17E+08 #01(1/.!
1-135 0.00E00 O .00.E+OD 7.10E+04 0,0013.00 0.001+00 0.00E+00 9.33E+07 O.0OE+0O 1.113E106 0.OOE+00 ION/I! #901V10 9.33E+07 #DIV/lf
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Beaver Valley Power Station
Health Physics Technical Position/Evaluation/Calculation REVISION 4
Subject No. PAGE 1 OF
Unit 1/ Unit 2 0DCM Gaseous Effluent Monitor Setpoints ERS-HHM-87-01 4 29

Reference
HPP: 1/2-HPP-4.02.002, & 021, EPP: N_/A, T/S: 1/2-ODC-2.02, CR: 00-3928, 03-04830, ECP-02-0079
Category Unit 1 Unit 2

0 Technical Position E Technical Evaluation ll Calculation M N i
Purpose
The purpose of this package is to provide Unit 1 and Unit 2 ODCM pre-calculated (default) gaseous
effluent monitor alarm setpoints that are traceable to ODCM alarm setpoint methodology. This is
applicable for batch and continuous releases of noble gases in gaseous effluents for the following
gaseous effluent monitors:
1) For RMS Victoreen Monitors: [RM-1VS-101B, RM-1VS-107B, and RM-1GW-108B]
2) For RMS Eberline SPING Monitors: [RM-1VS-109 Ch 5, RM-1VS-110 Ch 5, & RM-1GW-109 Ch 5]
3) For DRMS GA/Sorrento Monitors: [2HVS-RQ101B, 2HVS-RQ109B, 2RMQ-RQ301lB, 2RMQ-

RQ301 B, and 2HVL-RQ112B]

by5/30
yATLonnett,5/13/03 -CR03-04830-05: Recalculated alarm setpoints for [RM-1 GW-1 08B]

4 checker/reviewer ' - j and [RM-1 GW-1 09 Ch 5] due to installation of High Capacity
RA Moore, 5/21/03 • Containment Vacuum Pumps for Unit 1 via ECP-02-0079. The new
indep review (calculation only) pumps have a maximum capacity of 70 cfm, where as, previous
NIA, no change in method source-term determinations were based on a pump capacity of 5 cfm

by CROO-3928-01: Recalculated alarm setpoints for all gaseous effluent
ATLonnett, 12/07/01 radiation monitors, Specifically, the Lower and Upper Alarm Setpoints were

checker/reviewer raised, respectively, from 10% and 30% of the ODCM Site Dose Rate Limit

3 RA Moore, 12/07/01 to 30% and 60% of the ODCM Site Dose Rate Limit

indep review (calculation only) Note 1: Lower = High for Analog Display, or Alert for Digital Display.
JT Lebda, 12/7/01 Note 2: Upper = High High for Analog Display, or High for Digital Displays)
by
HH Mulcahy, 07/23/87 This revision converts the alarm setpoints for the Unit 2 WRGM
checker/reviewer [2HVS-RQ109] from uCi/cc to uCi/sec. Specifically, the alarm

2 JW Wenkhous, 07/23/87 setpoints for this gaseous monitor are not set in the "B" Channel

indep review (calculation only) (uCi/cc), like the other Unit 2 gaseous effluent monitors. Rather, the
WF Wirth for BV-RSC-14-87 alarm setpoints are set in the "E" Channel (uCi/sec).

by
HH Mulcahy, 06/30/87 Note: The RSC determined that this revision to the Calculation Package was
checker/reviewer not valid. This revision was not issued,

I JW Wenkhous, 07/01/87

indep review (calculation only)
N/A, this revision not issued

by Checklist Attachments
HH Mulcahy, 05/07/87 j Purpose [ Input Data 01 Data Sheets
checker/reviewer E Assumptions jl Results 11 Illustrations

0 JW Mclntire, 05/26/87 MMethodoloov UN References X Printouts
indep review (calculation only) 0 Code Listings
WF Wirth for RSC, 5/29/87

0 BV RECORDS CENTER El Supv, Rad Ops-1 RE Author: Anthony T Lonnett
HP REH FILE C1 Supv, Rad Ops-2 l RMS/DRMS: MS Helms

[1 MGR, Health Physics 1] Supv, EffI & Rad Waste __

I Supv, Rad Eng & Health E0 Training Section []
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DISCUSSION

General

All eight gaseous effluent pathways at Unit I and Unit 2 are continuously monitored for radioactive materials via the RMS
and DRMS. Each of the monitors on these effluent pathways contain at least one channel that is used for monitoring noble
gases. The objective of this calculation package is to provide consistent methodology for both units and to provide a bases
that is traceable to ODCM setpoint methodology.

Revision 1: The RSC determined that this revision was not valid. This revision was not issued.

Revision 2: This revision converts the alarm setpoints for the Unit 2 WRGM [2HVS-RQ109] from uCi/cc to uCi/sec.
Specifically, the alarm setpoints for this gaseous monitor are not set in the "B" Channel (uCi/cc), like the other
Unit 2 gaseous effluent monitors. Rather, the alarm setpoints are set in the "E" Channel (uCi/sec).

Revision 3: CROO-3928-01: Recalculated alarm setpoints for all gaseous effluent radiation monitors. Specifically, the
Lower and Upper Alarm Setpoints were raised, respectively, from 10% and 30% of the ODCM Site Dose Rate
Limit to 30% and 60% of the ODCM Site Dose Rate Limit. (Reference 13)

Revision 4: CR03-04830-05: Recalculated alarm setpoints for [RM-1GW-108B] and [RM-lGW-lt09 Ch 5] due to
installation of High Capacity Containment Vacuum Pumps for Unit 1 via ECP-02-0079. The new pumps have
a maximum capacity of 70 cfm, where as, previous source-term determinations were based on a pump capacity
of 5 cfm. (Reterence 14)

Original Alarm Setpoint Bases

The original alarm setpoint calculations for Unit lmonitors were implemented in Jan 1984 via Unit 1 Technical
Specification Amendment 66 (RETS implementation). The setpoints for Unit 2 monitors were implemented in July 1987
via initial issue of the Unit 2 Technical Specifications. The setpoints are based on the following:

1. The process alarm setpoints were traceable to ODCM procedure V2-ODC-2.02. The upper alarms are set at 30% of the
ODCM site dose rate limit for noble gases, and the lower alarms are set at <10% of the ODCM site dose rate limit for
noble gases.

Unit 1 and 2 Technical Specification, Requirements .Rclerencco I. 21

Section 6.8.6.a, I indicates that the Radioactive Effluent Control Program shall include monitor setpoint determinations that
are performed in accordance with the ODCM.

B VPS-1 I.FSAR Requirements (Refercnce 3)

1. Section 11.3.3.3.2 indicates that a high-high activity alarm on RM-IGW-108B will cause automatic closure of valves
downstream of the decay tanks, thus terminating the waste gas flow from the decay tank.

2. Section 11.3.3.3.3 does not contain any requirements for alarm setpoints of RM-IVS-101B.

3. Section 11.3.3.3.4 does not contain any requirements for alarm setpoints of RM-IVS-107B.

4. Section 11.3.3.3.23 does not contain any requirements for alarm setpoints of RM-IGW-109 Ch 5, RM-IVS-109 Ch 5,
and RM-IVS-110 Ch 5.

BVPS-2 UFSAR Requirements tReference 4)

1. Section 11.5.2.4.1 does not contain any requirements for alarm setpoints of 2HVS-RQ101B.

2. Section 11.5.2.4.2 does not contain any requirements for alarm setpoints of 2HVS-RQ109B.
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3. Section 11.5.2.4.4 does not contain any requirements for alarm setpoints of 2HVL-RQI 12B.

4. Section 11.5.2.4.6 indicates that a high alarm on 2RMQ-RQ303B causes flow diversion through filters before being
released to the atmosphere.

5. Section 11,5.2.4.7 does not contain any requirements for alarm setpoints of 2RMQ-RQ301B.

BVPS- I USNRC SER Requirements (Reterence 5)

Although Section 11.6 and 11.7 do not contain any requirements for alarm setpoints of the gaseous channels of any
Unit I gaseous effluent monitors, it does indicate that the process monitoring system is adequate for monitoring
effluent discharge paths as described in GDC 64.

BVPS-2 USNRC SER Requirements (Reference 6)

Although Section 11.5 does not contain any requirements for alarm setpoints of the gaseous channels of any Unit 2
gaseous effluent monitors it does indicate that the process monitoring system is adequate for monitoring effluent
discharge paths as described in GDC 64.

Other Regulatory Commitments

There are no other known regulatory requirements for the alarm setpoints of the gaseous channels of these gaseous
effluent monitors.

Offsite Dose Calculation Manual (ODCM) Requirements (References 7, 8)

Section 8.1 of ODCM procedure V2-ODC-2.02 describes the methodology to be used for alarm setpoint
determination. All setpoints are based on a fraction of the limits specified in Control 3.11.2.1 of procedure V2-QDC-
3.03 for release of noble gases from the site. The limits are as follows:

<500 mrem/yr to the Total Body

<3000 mrem/yr to the Skin

Instrument Error Considerations (Reterences 9. 10. 11)

The original Unit I alarm selpoint calculations did not consider the effect of instrument and process errors on the
alarm setpoints. Unit 2 alarm setpoints did assess this effect for most monitors, and the Unit 2 UFSAR does contain a
commitment to Regulatory Guide 1.105. The Radiation Safety Committee discussed this issue in meeting BV-RSC-
25-87. From these discussions, a position with regard to the applicability of RG 1.105 to the radiation monitors was
developed and documented in ERS-SFL-87-036. From this position, it is inferred that, as a licensing item, RG 1.105
does not apply to the gaseous channels of the gaseous effluent monitors at Unit I and Unit 2.
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BASES

The alarm setpoints will be calculated using ODCM procedure ½-ODC-2.02 methodology for gaseous monitor setpoints
so that the limits will not be exceeded in the Unrestricted Area.

INPUT DATA/ASSUMPTIONS References

Ai = Particulate Activity from the release path (Ci/yr) 14, 7 & Attachment 41

x/Q = Dispersion Parameter (sec/m 3) 17]

F = Discharge Flowrate (cfm) [71

Ei = Monitor Sensitivity (cpm/uCi/cc) 171

Ki = Total Body Dose Factor (mrem/yr/uCi/m 3) 17.1

Li = Skin Dose Factor (mrem/yr/uCi/m 3 ) [71

Mi = Gamma Air Dose Factor (mrad/yr/uCi/m 3) [f7]

Vi = Total Body Dose Rate Factor (mrem/yr/uCi/m 3) 17]

Bi = Gamma Air Dose Rate Factor (mrad/yr/uCi/m3) 17]

METHODOLOGY

An EXCEL spreadsheet was generated to perform the alarm setpoint calculations (see Attachment 2 for batch release
setpoints and see Attachment 3 for continuous release setpoints).

I. Si: Calculated using I/2-ODC-2.02 equation [(2.1(1)-i] for BV-1, [2.1(2)-I] for BV-2 and [2.1-9] for BV-1/2:):

Si 
Ai

Ai

where: Si = the fraction of total radioactivity

Ai = the appropriate individual nuclide source term values from BVPS-2 UFSAR Tables 1 1.3-1 & 11.3-2,
Y2-ODC-2.02 Tables 2. 1-la & 2.1-lb, I/2-ODC-2.02 Section 8.1, and Attachment 4 (Ci/yr)

2 Q,: Calculated for whole body exposure using 1/2-ODC-2,02 equation [(2.1(1)-2], [2.1(2)-21, and [2.1-10]:

500 500
Q (x/Q) KiSi (X/Q) Visi

where: Q, the max acceptable total release rate (uCi/sec)

500 = TS/ODCM Total Body Dose Rate Limit due from Noble Gases (mrem/yr)

x/Q = appropriate dispersion parameter from the ODCM procedure V2-ODC-2.02 (sec/m3)

Ki = total whole body dose factors from ODCM procedure ½-ODC-2.02, Table 2.2-11
(mrerm/yr/uCi/m3)
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Vi = total whole body dose factors from ODCM procedure V2-ODC-2.02, Table 2.2-12
(mrem/yr/uCi/sec)

Si previously described

3 Qt: Calculated for skin exposure using 1/2-ODC-2.02 equation [(2.1(1)-3], [2.1(2)-3], and [2.1-111:

3000 3000
Q, (x/Q) (Li + 1. lKi)Si or Qt (x/Q),,[Li(x/Q)+ I.lBi]Si

where: Q = the max acceptable total release rate (uCi/sec)

3000 = TS/ODCM Skin Dose Rate Limit due from Noble Gases (mremlyr)

x/Q = previously described

Li = skin dose factors from ODCM procedure ½-ODC-2.02, Table 2.2-11 (mrem/yr/uCi/m3)

Mi = gamma air dose factors from ODCM procedure ½2-ODC-2.02, Table 2.2-11 (mrad/yr/uCilsec)

Bi= gamma air dose rate factors from ODCM procedure V2-ODC-2.02, Table 2.2-12
(mrad/yr/uCi/sec)

Si = previously described

4 Qi: Calculated using 1/2-ODC-2.02 equation [(2.1(1)-4], [2.1(2)-4], and [2.1-12]:

Qi = Si Qt

where: Qi = max acceptable release rate for each radionuclide (uCi/sec)

Si = previously described

Qt previously described

5 Ci: Calculated using 1/2-ODC-2.02 equation [(2.1(1)-5), [2.1(2)-5), and [2.1-13]:

2.12E-3 QiCi-=
F

where: Ci = max acceptable radioactivity concentration for each radionuclide (uCi/cc)

F = the max acceptable effluent flow rate at the point of release for the appropriate pathway (cfrn)

2.12E-3 = conversion factor (60 sec/min x 3.53E-5 ft3/cc)

6 The monitor count rate (CR) was calculated using 1/2-ODC-2,02 equation (2.1-6):

CR = X Ci Ei

where: CR = monitor count rate attributed from each radionuclide (ncpm)

Ci = previously described
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Ei = detection efficiency tor the appropriate monitor form ODCM procedure ½2-ODC-2.02, Table
2.. I-2a and 2. 1-2b.

7. The monitor alarm process setpoints were calculated using 1/2-ODC-2.02 equation [2.1-7] and [2.1-8] as follows:

Unit 1: HHSP = 0.60 CR = 300 mrem/yr and HSP = 0.30 CR = 900 mrem/yr

Unit 2: HSP = 0.60/Eia = 300 mrem/yr and ASP = 0.30/Eia = 900 mrem/yr

where: the process upper alarms (HHSP and HSP) and the process lower alarms (HSP and ASP) are the monitor
alarm setpoints above background for the process stream (net cpm or net uCi/cc)

CR = previously described

Eia = for Unit 2 monitors only; this calculation was calculated per 1/2-ODC-2,02 equation
[2.1-8] where Eia is calculated as follows:

Eia = CR/(,Ci for the respective mix)

0.60 and 0.30 = fractions of total radioactivity concentration that may be released via the monitored
pathway to ensure that the TS/ODCM Dose Rate Limits are not exceeded.

8. The monitor process setpoints were then compared to Routine Mean Background and Instrument Display Range. The
final monitor process setpoints ensure that no gaseous monitor calculated setpoint is close enough to the Routine
Monitor Background that would cause an alarm. This did not occur for any of these setpoints. Also, when a
calculated setpoint was greater than the Instrument Display Range, on-scale values of 30% and 10% of the upper
Instrument Display Range were substituted.

RESULTS

See Attachment I for a summary of the gaseous monitor alarm setpoints for batch and continuous releases of gaseous
effluents at Unit I and Unit 2.
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12. SWEC, Gaseous Releases from Containment Vacuum Pumps, UR(B)-262, Revision 0; 1983

13. CROO-3928, RM- I VS- 107A Recurring High Alarms, CA-0 1; Revise Calculation Packages to re-calculate the alarm
setpoints for the gaseous effluent pathway radiation monitors. Specifically, the lower and upper alarm setpoints will
be raised from 10% and 30% of the ODCM Site Dose Rate Limit (for Noble Gas releases) to 30% and 60% of the
ODCM Site Dose rate Limit (for Noble Gas Releases).

14. CR03-04830, Containment Vacuum Pump Replacement Increases QDCM Source-Term, CA-05; Revise Calculation
Package ERS-HHM-87-014 to show adjustment of Containment Vacuum Pump Source. Specifically, the Old
Source-Term was developed using a flowrate of 5 cfm, where as, a New Source-Term needs developed using a
flowrate of 70 cfm.
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ATTACHMENTS

I. Alarm SetPoint Summary: Contains the Final Process Alarm Setpoins. This ATTACHMENT is comprised of
data from ATTACHMENT 2 and ATTACHMENT 3)

2. Batch Releases: Determination Of Gaseous Monitor Alarm Setpoints

3. Continuous Releases; De CROO-3928-01termination Of Gaseous Monitor Alarm Setpoints

4. Adustment of Unit 1 Containment Vacuum Pump Source Term
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Unit I & 2
Continuous Releases

RM-JVS-1OlB
RM-IVS-101B

RM-1VS-109 Channel 5
RM-IVS-109 Channel 5

RM-IVS-107B
RM-IVS-107B

RM-IVS-110 Channel 5

RM-IVS-1l0 Channel 5

R•N-GW--o0B
RM-IGW-108

RM-IGW-109 Channel 5
RM-IGW-109 Channel 5

2HVS-RQI1B
2HVS-RQ101B

2HVS-RQ109B
2HVS-RQ109B

2RMQ-RQ301B

2RMQ-RQ301B

2RMQ-RQ303B
2RMQ-RQ303B

2HVL-RQ1i2B

2HVL-RQ112B

HKSP (cpm)
HSP (cpm)

HSP (cpm)
ASP (cpm)

HHSP (cpm)

HSP (cpm)

HSP (cpm)
ASP (cpm)

IIHSP (cpm)
HSP (cpm)

HSP (cpm)
ASP (cpm)

HSP (uCi/cc)
ASP (uCi/cc)

HSP (uCi/lec)
ASP (uCi/sec)

HSP (uCi/cc)

ASP (uCi/cc)

HSP (uCi/cc)
ASP (uCi/cc)

HSP (uCi/cc)
ASP (uCi/cc)

Raw
Process

Setpoints

1.80E+03
9.00E+02

8,79E+02
4,40E+02

3.87E+03
1.93E+03

2.03E+03

1.01E+03

2.09E407
1,0SE+07

1.57E+07
7.84E.06

1.81E-04
9.04E-05

1.77E+03
8.983E02

1.89E-03
9,44E-04

1,55E-02
7,74E-03

9.63E-04
4.82E-04

Routine Instrument Display Ranges
Mean (cpm), or (uCi/cc)

Background (cpm), or (uCi/cc)

75 10

75 IE+06

0 10
0 IE+06

99 10
99 IE+06

0 10
0 1,2E+06

323 10

323 1.2E+06

0 10

0 1.28+06

1.92E-06 10 3.65E-
1.92E-06 IE+07 3.65E-

NA NA

NA NA

2.20E-06 10 5.56E-

2.20E-06 1E+07 5.56E-

2.86E-06 10 2.83E-
2.86E-06 1E+07 2.83E-

3.09E-05 10 5.56E-
3.09E-05 IE+07 5.56E-

Final
Process

Setpoints

NA; See Raw HHSP
NA; See Raw HSP

NA; See Raw HSP
NA; See Raw ASP

NA; See Raw HHSP
NA: See Raw HSP

NA; See Raw HSP
NX4 See Raw ASP

3.60E+05
1.20E+05

3.60E+05
1.20E+05

NA; See Raw HSP
NA; See Raw ASP

NA; See Raw HSP
NA; See Raw ASP

NA; See Raw HSP
NA; See Raw ASP

NA: See Raw HSP
NA; See Raw ASP

NA; See Raw RSP
NA; See Raw ASP

07
01

NA
NA

07
01

07
001

07
01

Unit 1 Batch Release - Containment Purge

RM-1VS-101B HHSP (cpm) = 7.18E+02 75 10 NA; See Raw HHSP

RM-lVS-10DB HSP (CpM) = 3.59E+02 75 1E+06 NA; See Raw HSP

RM-1VS-109 Channel 5 HSP (cpm) = 8.60E+02 0 10 NA; See Raw HSP

RM-IVS-109 Channel 5 ASP (cpm) - 4.30E+02 0 1.2E+06 NA; See Raw ASP

RM-JVS-107B HHSP (cpm) = 7.63E+03 99 10 NA; See Raw HHSP

RM-IVS-107B HSP (cpm) = 3.91E+03 99 1E+06 NA; See Raw NSP

RM-IVS-110 Channel 5 HSP (cpm) = 4.00E+03 0 10 NA; See Raw liSP

RM-1VS-110 Channel 5 ASP (cpm) = 2.ODE+03 0 1.2E+06 NA; See Raw ASP

Unit 1 & 2 Batch Release - Decay Tank Discharges

RM-IGW-108B HHSP (cpm) = 2.36E+05 323 10 NA; See Raw HHSP

RM-lGW-108B HSP (cpm) z 1.18E+05 323 1E+06 NA; See Raw HSP

RM-1GW-109 Channel 5 HSP (cpm) = 4.72E+06 0 10 3.60E+05

RM-IGW-109 Channel 5 ASP (cpm) = 2.36E+06 0 1,2E+06 1.20E+05

Unit 2 Batch Release - Containment Purge

2HVS-RQl01B HSP (uCi/cc) * 4.43E-05 1.92E-06 10 3.65E-07 NA; See Raw HSP

2HVS-RQ101B ASP (uCi/cc) s 2.22E-05 1.92E-06 IE+07 3.65E-01 NA; See Raw ASP

2HVS-RQ109B HSP (uCi/sec) = 6.76E+02 NA NA NA NA; See Raw HSP

2HVS-RQI09B ASP (uCi/sec) = 3.38E+02 NA NA NA NA; See Raw ASP
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I Ar-Ol

4 Kr- 8i

5. Kr V7

1, K.-HE

7 Kr. 39

A X F~--3O.

1 1 X-1.31m

123 X..,-1333e

3 Xe- 133

'.4

Ai S

Ai/S..l, Ai

2.4. E04

6.14.01

4.11.4-0i

7.0F4-01

I OE4-03

I 2E+0212

.2 4 E-04

8.44Z 04

3I.43E-0,

3.C134-04

* .135.0.3

23.64K,-06

G.ýIOF.300

4 .1613-01

3).Ol F-03

17 OIE- AK

2.53 .-0V,

3.94L-03

5.624-56C

S.44E-L03

cree/ yr

P:C,t/r,,

8. 844,0)

'".56E 02

I .174.03

1.6D'.OI-

5.92E,03

1.,47e-04

1.66E-04

1 .56E,04

9. 1517.01

2,519.02

3.12Ž,0W

4 .821.F 0

..421.. 07

8.83310Ž

KiSý

mrem/yr
per

9.35E r,6

9,87E-Cl

5,52E400

1. 0OE-00

1.98E.01

4.598-02

0.OOE, 01

3.819-01

1.26E -00

3,4717.02

'190' a, 02

01 3 E0-):

7.93 E.- 0.3

7.457.I)1

1.430.0.3

'.i

per
.1Ci /m3

2 .69E.03

(". c{r.qE00

1.46E,03

.344.43I

9.73%-03

2 .17E, 03

G ,.03-04

7.29E.03

4.76E.02

0 .944-02

.3 .6- 02

7.) 1 -. 531

14.134.1)3

CIE÷

ML

,nwad/yr
per

uC!mi/

1 .93F.01

1.21E.03

1,72E-01

6,17E403

1.S24104

1.73E.04

1.636,04

1.569.02

3.27E.02

1.92E-03

1.251E.03

Y.i]1E,03

mremivr
per

'(Cl/m3

1.82P.0)

2.63E-03

2.371300

4.661-02

5.02E-00

2.56)1-171

7.170-02

OOOE-00

2.701,00

6.18F,00

3.48.+02

1.12E.01

1.56E.01

7.60E-02

1.204.00

2.69E,03

uCi /sec

1.484.0Ž

1.31E-01

a .904-01

3. 62E+02

3.20E-01

1.42E-00

2.79E-03

0.00E-00

4 .39E-00

5.28E-O0

51.280-02

2 .67U-112

4.15313,UO

5.393E- 3

8.90E-02

Ci

32.12E-3 0i)/P

uCi/cc

.,05E-05

9.22E-09

6.29E-08

2.56E-05

2.264-08

1.01E-07

1.971-10

0.0013.00

3.10E-01

3.'73E-07

3.73E-05

1.89E-09

2,93E-07

4.19E-10

6,245-05

"1.45E7-25

Ei

cps,
per

uCi/cc

7.171107

0.OOE4-0

9.80E-07

3. 88E.05

7.386E07

1. 14E,08

1.3913.08

1.34S.08

2.25E406

1.26E407

1.1011E-7

7. 153E, 4.*

1. 1E400

3.16E-07

1 .15E-08

CR

CiEi

cpm

7. 514*02

O.OOE+O0

6.16E400

9.924*00

1.67E400

1.15E+01

2.74E-02

0.00-E00

6.98E-01

4.70E-00

3 .74E,02

1.35E-01

3.29E+01

I.32E-02

7.23E-01

1.20E403

.312E 04 sec/m3 - A/Q (From UD.M prOCed,.e 312-0DC-2.02, Section 8.1.1) Qt(TOtl Body) - 500/1X/9) sum(KISi)
3110031)fm - Flowrdte (From ODCH pxocedlAre 1/2 -ODC-2.02. Section 8.1.1) QL(Skilo) - 3000/(x/0) sui(Li.l.lMi)S -

Lowest Qt Value =
Aj: From OXM procedure ]/2-0DC-2.22. AttachnmeL. A, Table 2.1-la
,W.IJ Mii From ODCM procedure 12-0-X-2.02. Arttaclwenr 0, Table 2.2-11

Fi : Fic.s* OLCM procedure 3/2-04C-2.22, Attachmenlt B, Taboe 2.1-2a

CR - SumICiEi) - 1.20E.03 cpm - CR
HHS? - (CR x 0.6) Where; 0.6 - 60% o1 the Sioe Noble Gas Dose Rate Limit - 7.18E.02 cp. - Process HHSP

ISP - CR 0.1) Where; 0.3 - 30% of the 0i::e Noble Gas Dose Rate Limit - 3.591.02 cpm - Process HSP

Writ.E All equat4iol used above ore from OCM proceduce 1/2-0LIX-2.02, Section 8,1.1

1.05E*03 uCi/seC
3.3•F.-03 uCi/sec
1.05E.03 uCt/sec

Trip -- 7331 - 7.181602 U , .35 * .10) 4.954-02 c01n
Trip --- HSP - 3.59E.02 I 31 - .35 ' 103 - 2.404.02 cpsn



batch Release

Uni : I :ontainment Purge VIA Ventilation Vent Pathway Uaseous l-tfluent Monitor (Ibarline - SPING)

R24IV95.0-1 Channel 5

0RS-HHM-89-014
Revision 4

Attachment 2

page ( .I'

3

4:

11:

14:

Nuclide Ai Si Ki

Ail/Sum Ai

r.rem/yr
per

COi/yr C1O/m3
.. . .. ... .... ......... ...... ..-

hr-U 2.5E.Cl 1.41E-01 B.94E003

Kr-63M 2.2E-0Ž 1.24E-04 7.56Z-02

Kr-E6m 1 .80-0! 8.44L-04 1 . 17E.03

Kr-85 G.IE3-'U 1.434 -iLl L I 101

vr-Si '.40-02 3.04E-4. 0,.92S-02

X, -R 2.4-01 1 .35F,-03 1.471*04

Kr 8.9 4.'0-1I4 2.640 .- 6 1.. (4

Kr 9),4 ,.0(0E, 0.00E.O0 I.0 04

X-el.,m 7 .40-!U] 4.16F-01 9 .10191

Xo- 13m 8.9F-01 0.01E-0) 2.51E-32

Xr,-t ) $ 9. -IF0,1-, 1.0 30-01 2 .94F-02

xe -3Sm. 4.SE-03 2.53E.05 1. 12F,03

Xe-f 13 ,W0-(-I 3.94E-03 1.91E,03

X0-I V; 1 .*1-03 5.621-06 1,42E+03

Xc:-I 36 .56-02 8.440-00 0.83÷0-0

mre./yr
per

.Ciim3

1.241E03

9.07M-06

9.12E-01

5 .52 L"- LUI

S. 80E-. 1C

3 .9a6-11

4 , ')E- 0,.

i. OCE, C,.

1.26E.00 )

.4IF. 02

7.90E-02

'1.130E-0W

7.99K4-113

7.4eE-01

1.430*i'3

Li

mnrem/yr
per
cit /mO

2.69E0-9

.098E,03

I .461+01

1 .34,-03

S.219E+-.:

9.940.3::2

3 .oEP.-u2

1.960*03

1 .231>,4.

4.130-0.3

Mi

mrad/yr
per

uCi /M3

9.30F.+03

1 .93 1* 01

1.2 30 E03

" P. " 1)E 4

V M. 02,14

).57E-02

3.236E-03

1.92E, 03

9.2519.03

(3I. + .1131) Bi

inrem/yr
per

ufI/m3

1.82E-03

2.63E-03

2.37E.00

4.66E-02

5.02E-07

3.700-00

3 .491-02

6.12E-01

1.56E-01

7.80E-02

1.20E.00

2,69O0.0

uci/see

1.48E.02

1.310-03

8.902-01

3.62P,02

3,200-01

t . 421./tU

2 .'121+0

4.390+00

5.280.00

5.28F,+02

2.670-02

4. 1SE-00

5,93E-03

a.900-02

uCi/cc

1.05E-05

9.22E-09

6.29E-08

2.56E-05

2.26F-06

1 .1,0 E-07

1.910-10

9.00E-00

1.11OE-07

,73 R- 07

).73E-05

1.69E-09

2.930-07

4.190-30

Qi Ci........ ..... l.... . .
sit0 (2.12E-3 Qi)/F

.... . . .... -. -. --. . . . . . .

Ei

cpM
per

001 /cc

3.00E*07

0.000.00

2.39E.0D

2.47E.07

2.115F1 07

2.938.07?

3.05E-07

1.9560E00

2 .24F.01

5.10E+06

2.91•.07

2.902D40

CR
Cis

c0p1

3.14E, 02

O.000-00

6.32E*02

6.68E.01

2.12E*00

5.77E-03

0.00z-03

4.84E-00

1.24E*00

4.63E-02

1.08E-02

8.540*00

1.24E-02

6.29E-09 2.066E07 1.67E-01

T g 41, 1 a F. I 71.460-05 1,43E003

0.02E-04 secicd3 - xI/ 3Frm OIK7 procedure I/2-OD-2.32. Section 8.1.1) Qt31otal Body) - SO0/(3/Ql suml(KiSiI 1.05E-03 uCi/sec
3r,002, cfm = Flowrace (From OCM procedure 1/2-00C-2.02, Section 8.1.1) Qt1Sk3n} = 30O0/(x/0) sum(Lilt.1M1)Si 3.36E+03 ueilsec

Lowest Ot Value - 3.050.03 uCi/eec
Ai: From OCM procediire 1/2-ODC-2.02, Attachment A, Table 2.1-la
i.1Li & 6Mfi From 0CCM procedure l/2-OC-2.02, Attachment G, Table 2.2-11

Rl3 From OXCM procedure 12-ODC-2.02, Attacljunent B, Table 2.1-2a

CR - StlCiEi1 - [.43E003 cdm - CR

HHP -3H ". 0,6) Whe•r; 0.6 0 60% of the Site Noble ties 1U.10 Rate Limit 8 .000*092 Op.: * Po~ceac 84isp
!ISP - iCR x 0.3) Where; 0.3 0 33% of the Site Noble Ces Dome Rate Limit - 4.30E+02 cpm - Process H8P

NOTE: All eqteatonn ased above arýe from ODCM procedure 1/2 ODC-2.02. Section 8.1.1

Trip -- 816SP 9.60-162 , (1 • .35 - ,103 - 5.93U-02 crm
Trip --- HSP- 4.3UE-02 C. .3 - .101 - 2.97E-02 cpm



Bletr:O Release

Uri.. " - Contair-nt Purge VIA + Counteinmenr/SUCRS

RM84-3S-; T7B

Vera Pathway Gaseous Effluent Monitor (Victoreen)

EU0-HHX-81-014
Revision 4

Attachment 2
page i X

Nu-:I ide Aý Si Ki

.. ...... ........ ......... . . . .

maem/yr
per

A.!.41 1.1-* !m3

K, K -- 3.. 2.1;.-0; 2. OF, 4 .0 64 ,,2

Kr. 8fn 1.SE-0' 8.44E-04 1117E.3

K0 Kr-85 1. 1E.0 0Y 3.4 .H-01 G I Ei'I-!:)*

x "r .9 5.4E-02 3.048-04 S. 95Z.,03

Kr q9 4.7c C4 2,649 06 1.56E.04

K Kr C'( 4. ,L05.0 . 0901E.050 1 .1628*04

0 ot-- 3-w 7.4S-01 4.16E-03 9. 15E-01

S, Xe-_0ru a. 9-01 5.CIE-53 2.51E.02

2: xe-:31 8.9L.01 5.0:E-01 2.94L.02

1X e-; 3r 4.51-03 2.53K-05 3.:2E-01

13 XE,-SJ5 7.U25-U) 3.945-03 1 .1E-0J

I11 Xe-13
7  

1.0I-03 5,62E-06 1.421.03

11 Xe-lAB 1.SE-02 8.440-05 8.31E.03

KiSi

per
ut-i /eA.

1.24E803

'. bE. 06

R, 67 E- 0 1

5.52.-00

1.981-2:

4.39E-02

0.00C.00

3.81 E-C'S

1 .261.03

1,47h:.02

-.90E-02

70.. 38-30Q

7.99E-33

1.4SE-01

1.43E-03

Li

olr-er/yr

per

2.37E103

7.29E'+03

4 .76E÷02

9,94E.0)2

3.06902

1.868-0)

1.22E,01

4,13E*03

Mi

inrad I yr
per

uc i ir.3

6. GE- 0 13

1.935*01

I23E1*03

I .72E501

6._.7u1-03

1.52E-34

1,73E,04

1.063E-04

3.27E.02

'I.53EIU2

3.36E+03

1.92•-03

1.51k103

9.21E-03

(Li-lIMi)Si

per
uCi /*m

1.82E1-0

1.6)E 03

2 .377+1O

4.66E502

5,02L-00

2.08E+01

7,70E-03

C.COzO00

2.70E-00

6,8E-00

3.4851+2

1.12E-01

1.56-l01

7.80E-02

1.20E-00

2.69E-03

Qi Ci E1 CR
.... t....-2- -3---------- ........ -----

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.031-31

0.90E+02

1. 45E-0

1.53E+00

3.012-03

0.00E+00

4.73E.-00

5.69E-00

5.69E-02

2.88E-02

4.48E500

6.39E-03

9,598-02

oCi /cc

4.021-05

3.38M-08

2.71E-07

.10E-04

9,76E-08

4 ý 4E-07

8.49E-10

O. 00E00

S.J34E-06

2.61E-06

1.61E-04

8.111-59

1 .27E-06

1.61E-09

cpm
per

uCi /cc

7.3198E07

0.00E-10

5.16E+07

5.04E507

9.605.07

5.316E+07

.859E.07

9.87E+07

3.94E207

4 .17E-07

2.28E+07

1.51E+07

6.42E5.07

1.05E.08

up.

3.25E*03

0.00E*00

1.40E101

5.56S+03

9.37E-00

2.24E.01

8.152-02

0.00E+00

3 .93E+01

6.71E+01

3 .678*03

1.23E-01

8.10 2K01

1.90E-01

2.71E-08 1.35E+07 1.99E+00

Totals 1.68.A02 1.21E-04 1.27E-04

3.082-N4 sectn3 - xiO (From OCGIM procedure 1/2-0X-2,02, Section 8.1.11 OQiTotal Body) - 5001(x/Q) smn(KiSi)
1500 cfn = Florwrate (Frrm ODCM0 procedure 1/2-00C)2 .02, ect ron 8.1.1) Ot(Skin) = 3000/)c/Q) au.a(Li-l.1MiSi -

Lowest Qt Value
Air !ror 0101M procedure I1/2,.¢-02.12, Attachrent A, Table 2.1 to
fIZ.L & Mi: Fro. 0D0M procedure 1;2-0GC-2.02. Ai tacuhrrrn r.. Table 2.2 -1
1-3 :rO. rom0M procedure ,/1-O5-3.52, Atvacerro 9 Table t?.1-l

CR • 5-rl(CiEil) - 1.27E-04 c8p - CR
HHSP r (CR m C,6) Where: 0.6 C 6 f che site Noble cur Dose Ha-.e Limit - 7.63V-03 ipm * PrurlUss HHSP
000 - (C1 Y 0.3) Where: :o.3 - 31 of the Site N rb GaS DosS(- iatr' 1.I.rt -.01E+03 rPM - Process HSP

N- rE: All equations used above are tror 1)0D, prCor.-eur 032-010-1.02, Sect.on 8.1.1

1.148.03 uCi/sec
3.62E+03 uCi/sec
1.14E*03 uCi/eac

Trip -- 89SP - 1.63E-:I 1 (1 .35 + .10) * 5.26E-01 cpm
trip --- HSP = 3.81F-03 / (1 - .35 + '10) * 2.63E-03 cpmn



ULaId. Releosol

'.:n: 1 - C'oi.'.a jnprtwz t'..r~e V IA Rn Ccnla i~nneot/SLCOS Vrit HethmedY QIlNnuo 1fFI ooni MONi to.~ (lilior ý ie - SPI No)

074-:VS-I C:; Channeol 5

ERS-HHM-87-014
Revision 4

Actachmelnt 2
Page 

1

Nurcli de AL S FL

At/Sum Al

mrem/yr
per

C, lyr ýC, i/e

I Ar--41 2>_2 0*. .411-:II P.L4E-iJ

2..ý KrF~ .2 -02. .24F.-11 'I ,112

. Kr R m .sE-il1 A.44.-C;4 .2.VE-115

4 Kr 85 6.18-01 1.43E01 C 1.61Etl

Kr rA" b.42-02 ).043-04 5. 2F.240)

K, K-Os 2.4K-ll I -3 5F-03 1 47E.04

7 I -A9 4.71-C4 2.64E-06 1.66E104

A Kr 90 0.0E.0 0. 602E00 1.56F.04

Xe -olY., 7.4F-i: 4±62-23 1.01

1. xe-1233m a.9E-01 .1.OE 03 2.63E202

.II Xe"- . 33 A.9E,.0 $.OE1 01 2.942-02

"2 Xe '35M. 4.59.-03 2.532-Il 3.122-03

.1 7c- 1' 1.2K-DSI 3.9486-03 1 .a I 0E

14I xe-)37 1. ,E-03 5.62E- 06 1.422.t3

ii Xe-136 1.58-(2 6.4.E-i5 8..63L-,)3
- --- --.- -- -- --- - . . .. .

L. Mi

mrem/yr
per

uc / Im

1.21E-01

0.532-cl•

5 .622.00

1.982-01

4.39:-02

0,00E200

3.81E-01

1,262S00

1.47E012

"I. 90E-,S

7 . : 3 E - ",0

7.99E-:)3

7.45L-l01

41.03

mrem/yr
per

"ci/A,3

2 .69E-03
0. ill 0- 0

1. 460. W

9.7 l120)

2.371.03

1,016.04

7.;9F.03

4.76E202

9. 942.02

3.062.02

96v.03

I.22z,24

4.13+.03

mrad/yr mrem/yr
per per

uCi/M3 uCi/m3

9,30E.03 1.822+03

1,93g-il 2.632-03

1.2)E.03 2.37E200

1 7/2E,01 4,66E202

C.112-0) 1.022-00

i.52F-04 2.58E-il

1.73E.04 7.72E-02

1.6)3E04 0.502E00

1.56E202 2.70E-00

3.272.02 6.78B.00

3,5)E302 3.48E-02

.1.6E-03 1.12E-(-l

1.92F-03 1561.05

:.512.3 7.802 02

9.21E-03 :.202-.10

2,692.03

0' Ci

S...t.. . ...........-

.Ci/sec

1.60E-02

1.41 -01

9.95 61

3.902.02

3.45E-51

1.536.00

3.01U-03

0.00E.00

4.732.00

5.69E.00

5,.69 2.02

2.88E-02

4. 81 X,00

192-1,2

uCt/cc

4. 52E-05

3.99e-09

2.71Z 07

3.10-04

9.76E-06

4.34F-07

8.49E-10

0.00C400

1.34E-06

1.613-06

1.61E-04

B.1 32-09

..•71-06

1.916-89

2.'E0-08

3.23E-04

Ei

cop
per

uci/cc

3.23E.07

0. 052t. 00

2. 572-07

2.612E07

3.19C-07

2.28E+07

3.16E.07

3 .29E+07

1.682-07

2.09E.D?

6.15E-06

3.140.07

3 . 19E.07

2.8"S-07

CR

Ci~i

epel

1.46E-03

0.00C.00

6.97E200

2.94E+03

3.112+00

9.098*00

2 .682-02

0.OOE 00

2.25E-01

S.368+E01

2.14E+03

5.002-02

3.972.01

5.776-02

7.782-01

6.662' 03

3.A0E-0-A sec/m3 * n/Q (From ODC7m. procedure 1/2-O0C-2.02, Section 8..1) (2t(Total 1OdY) - 501/ts/Q) 3o•s(KLSI)
70S,70 ctm - Flnwroe (From .ODOM procedure I/2 t.C 2.0;o., Section a.1.1) Qt(Skin) - 3000[I./QI suoa(Li,1.lMi)Si

Lowest Qt Value -

1,i: Vron. 1DCM procedure 1/2-2OLV-2.02, Atzacinsent A. Table 2.1-la
6i,.i & Mi: Fron: 0CC procedure 1'2-C.•-C-2.02, Attacthenit U, Table 2.2-11
Lii: F'cur, O11M procedur• 1/2-OtC-2.02, Attachtwset U, Table .1-2a

CR - Su(CiEit = 6.662+03 cpm - CR
lIHSV t R x 0.6) Whomrc 0,6 - 60% .)! the Sire Noble Gac Dose Rate Limit 4.002E03 cpp - Process HHSP
HSO = 11R x 0,3) Where; 0. 3 308 of the S1ce Noble has Dose Rate Limit = 2.00€.03 eps = Process 14SP

1101. All equations used sovue are from ODCM procedure 1/2-0DC-2.02, SectIon 8.1.1

1.14-0S ucil/sec
3.62E-03 uCil/sec
1.142-03 uCi/aec

Trip -- tIHSP - 4.022n03 5 1 * .35 * .10) - 2.768+03 cpm
Tri;p --- ISP * 2.00E*01 /" 1 * .25 + .10) - 1.38F+03 cpc



051.11. Reidsue

Un~it 4'2 - Ilecay 7,0k DiI cIha rg'.

RM. - 11 V1 - 1 O'2

VIA ProCeos Ve.t lOathway Caneous Effluent Monitor (Victoreen)

ERS-11140.87 -014
Revision 4

Attach~ment 2
pae

-- t --- -- ---

I A, 41]

2 K.- VO

4Kr F.,9

71Kr V41

1fXe-lO.

14 X- 1 17

-- --------

To.ýIm

-)10 ,oz,

0. OF,. 00

7.2 31:- W

2 . 3E02

0.9E5*02

O.QE.00

U. 00 , 00

(.2E. 00

si Vi

AilSw¶, Ai

mrem/yr

iPer

U.CC00,00 2.KRE-03

0.063-00 4.460E-08

9.04E-01 5.!,40-C6

9. Q 4H,0.2 1 .4E,-03

-.OCE GO74 4 .:t!E.04

0. .1.17 0.0 C.. 716 -01,

.0 -00R,00 9.2 G6 .04

C10,0E O 2.22E-03

ViS i

nurem / y r
per

uci I sec

0. 00E.00

0 .000-.00

5.01801- j6

00H. O.0

:3. COE. 00

1.490-07,

000. OOE.C0

O .99E-00

L: Ri

..... .. .. .... .............

wre.rIyr mradlyr mrem/yr

per per peO
uCi/cO uCi/'SO0 u01/sec

2.69F.03 4.02E-03 0.00U+00

0.040C00 ).96E-05 0,00S.00

1.4c0-C3 7.06E-04 4.71E-06

1,14E003 8.00E-06 1.300-02

9,7 3L0- 2,19E-03 O.00E.00

1.O'CE-. 6.16E-00 0.OOE,.40

I .6l'-02 -)'.."

.1. ;00.2 3.,09l:--o 2 .781:-.'7

9. 940.02ý 2.6: F-1;4 11. 06R .fir

0.0J69042 2,76F-04 3.200.04

1,1:0.02 9.5,0-E04 0.000E00

1.860,03 IC5E 02 0.00E.00

1.2214 1.46E-04 0.00E.00

4. 0.3t 4.ý 0-f-0 0.00.g00
--------. --. ---. .............

u01/sec

C.OE.00

0. 000,00

6,46E0.0

2.0420-0

0. 0GE-00

O.OOE,00

:. 0OE 000

0.00E.00

11.000,00

0,000.00

0i Ci
..... . . .............

Sior f2.l2n-3 QilIP

- -- --- -- . .- -- --- -- - .

uCii0C

0.00R.00

0.40F.00

9.44C-05

2.98E-01

,0000I.00

1.06E 03

0."•0.1080

0,. 000.002.000-02

0. KO0.÷00

0.00E.00

3.29E-01

Ei

cpm
per

uClicc

6.59E. 07

0.0O9.00

9.00C.07

3. 56E+05

6 .78E.07

1.05E-08

1.23E.08

2 .C.TE-6

I . 1 6E.07,

9.24E-06

6.56E.07

1.03E.08

2 .91E.07

I .06E.0

CR

Cool

cp.

0.00e,00

0.00.E00

8.500.03

2 .06E.05

0,00.D00

G .00E.00

0.00E000

O.OOE400

0.00E+00

0.00E+00

0. DOE00

3.93E-06

CVE0-Oh sec/m3 = x/O1 (From. 021201! procced-r 1/2-0120C-2.02. S,,ct.ion'003
145,0 ,LTm. - Floate (From Q0CM pruodure lI/-OL20-2.02, Sociori, 6.1.3)

OtITotal Body) - 5000/aumnVi00l
91(000117 . 3Q000/,unmlLi(XO1.ý100~16i

Lo0west Qt Value

2.51E.07 uCi/sec
2.25E.05 uCi/sec
2.25E,05 uCi/e8c

All, From ODCM procedure 1/2-ODC-2.02. AttachmenL A. Tablo 2.1-e a
Vi & 81, From ODCM procedure 1/2-ODC-2.02, Attachment 0. TODIb 2.2-12 1.)
Li: From. ODCM procedure 1/2-ODC-2.02, Attach.ment 0, Table 2.2-11
Ri : From 00CM procedure 1/2-CDC-2.02. Attachment B, Table 2.1-2a

CR . Sum(ClEi)
00100 = (CR x 0.6) Where; 0.6 = 60% of the Site Noble Gas Dose Rate Limit =

HOP - (CR x 0.3) Where; 0.3 3 00% of the Site Noble Gaj Dose Rate Limit =

3.92E005 Cpm Ck
2.36E.05 cn * Process HHSP
1.18E.05 cp * Process HlP

NOT: All equations used above are irs.un ODCM procedure 112-D2C-2.02, Section 8.1.3

Trip -- HHSP0 2 .36E.065 / 2 .35 *.101 1 .63E050 cpn
TCrip --- HSP . .6'3 011 *.05 . 1,11 5 .1)90,4 0011
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Iloti de Al Si vi

At/Sum At

nmremlnyr
pefr

Ct/yr i/•

I A -41 C .0 O0C I E .12-3C 2.69E 03

2 E.r,, J. R 1U '0.002,00 4.58E08

3 Kr 8•n ; )F-oz; , 8711-04 4.7:E 94

I Kr-a5 2.3242 . 9.-4R-01 9.5:-4 E-

O~~~r L' -.20. 0.C:?~ .45t0 t1

6 Kr 44 5.'
2

U .l11u 4.032- 03

0 ~ ~ E Grt .1.: .1 0.~9 001.I o00

9Cc t(:. . 5.1.-.lO 1.57E 04

1A Xe Il)m .(:0 400 0.'02.400 1.32E,04

Il XAc--h 2.3E20z 9.04E-02 1.54E-04

12 Xo-ljs 0..04+ 0.COE, 0 Ci 6..21F-04

:3 Xo-IS 0.0.01 0.002E-00 6.969-04

'd Xe 037 (-0F. ()0 0.00L-00 9.66E205

:5 Xe 134 4.0E.01 G.OO+00 2.22E-'53

--- --- .. ... ..

mrem/yr
lpe'

•. .. O. .. . ,

0. 002.11.,

,. 5E ("I

1.;IE 0'

0. GOE -oil

0. O0E, 9v
'74002.00
1. "9E- On!

0.00• Go0

I.]9E-0.)

0.00.*00

0.099E--0t

1. 992'-05

. .. .. ........ ............-
ILA IIQ)-1.IBi)gi

merel m/r rt'ad/yr mUre/myr
Yet per per
,Cir ;0' is.,sc .C/i /Dec

;69:.g:i,•l 4.2-C 0 0. OCE. C0

',.0IH1*01 3 .96t:-05 I.Ol-O00

.464''i;I 7 ,11,h-l, 4 .911-26

I.142E,• 4.40-6 . 02

'.,3F.W V3 020.-22 0-t0C.00

2.37F.33 L.252-L' O.GOE-20

'.01F.04 1 .88r-03 0,00E.00

'7.29r`.0.1 tI.0*0h.C0 0.0IE-00

4 .746.ý9 .0930-(1-4 2.78E-O05

9,94E.02 2.61E-04 00.OE'O0

i.5Ac-22 2.769-04 3.23E-04

7.11292 9. 50L-04 0.OOE200

I.986E01 1.SE-'03 0.00'-00

1.22.1U4 1.46F-04 0O00200

4.132.03 .. 34E-03 0.00•,00

1.33E-02

Ql Ci

slot (2.12E-3 Qil/F

O.CIOE-00

.tOEt,0e

0002.400

6,46E201

2.U42-ih

0. 00E,00

2.01. R.00

2. 002E00

0.0O0.00

1.1.5E÷03

0.002.00

2.(442-04

0.00O'.00

0.0112.00

0.002. 00

000.,00

ulCt/cc

3. O0ED00

0.002300

2.598E-01

0, 004F4 00

0. 0059 00

0.00OE100

I.68E-03

0.002E00

2.98E-02

0.002.00

1.00F.00

0. 30E200

0.002900

3.29E-01

24

cpm
per

O3. Inc£•.'

0,002.00

2.43E207

2.51E2.07

3.00E.01

2.14E.01

2.98E.07

3.1011.07

1. 59E.072

I .97E+07

I.26E207

5. 80E+06

2.96B.07

3.01.E1 1

2. 7'O+07

CR

Cp..

002. 00

0.002.00

2.292,'03

7.47E206

0.00E+00

0.00E+00

0.102E00

O.OOE+00

2 .67E204

0. 00+00

3 .75F.05

0. 100E00

0.00r.00

O.OOE.00

7.87E.06

01.1-'05 sec/ml = x/Q (Prom C01M procedure 1'2-ODC-2.02. Section 8.1.3)
14511 con. = Flo-rsce (Fram, 0174M procedure 112-ODC-2. uv, SOat-O,, 8.1.33

0t(Total Body) = 500/1eu)VtS0) = 2.51E-07 uCi/sec
Qt(Skin) = )000/sv')II)/),lBi)Si - 2.25E-05 uCi/sec

lowest Qt Value . 2.25E,05 uCi/eec

Ai: Fnonm ODCM procedure 1/2-CDC-2.02, Attachm.ent A, T.ble 2.1-1l
Vi I 81: Prom 001 Procedure 1/2-ODC-2.02, Attach-rAno 0, Table 2.2-12 (3)
Li: From 00M procedure 1/2-ODC-i.02, Attachment 0,, Table 2.2-1-
tit ;roem ODC0 procedure., /i2 -OW.- At.2, AtCci.n~ers !, Table I.1-2a

CR - S",I(rC.IO) 7.67E,00 CPR, - tA
HtISP x 01R n 0.h) Where: J.(. - 60% of the Sire Noble Gas Dos, Rate Limit 4.72E206 cm = Process HHSP
H iP - 1CR X (1.31 herl-e': - .30% ot the Site Noble Qls Ll3.e Rate Lini * 2.36E-16 c200 = Process HSP

NCTE: All egustiO -u.sed 4.CVL- ar-3 r., ; 0C001 prueduze 3/2-00.-2.02, Section 8.1.3

Trip -- HHSP 4.72K-36 , (1 . .35 .IU1 - 3.26E-06 can
Trip -. HOP - .36E.06 7 (1 . .35 4 .10) A 1.63E.06 clan
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N-: 1l: d, A, S1

AIS/SumT Ai3

Li Mi

Kr -8;

4 F.,-Rl5

) X*--3

, X~u- 13 3m

1 U-.13

12 Xe- 13 .

:4 X.-- IV1

X1(. I k

Ci 'yr

2.5*04-0

C .C E-02

4, Z.1 - 01;

0. 0e0-00

7 .2- 01

7.60'-Ol

8.4 E-01

2.4F-91

:),. 3O 0.0

:.46E 32

2.330 37

8.15L-05

3.550-21

3.094-1,8

2.39F-05

0.0OE-O00

0.00E-O00

4.19E-03

4.43E. 0:

4.89E-01

0.00E-00

1.400-03

0,004' C0

rrcol/
pe r

A. 44F.0 1

1.61E0'SI

5.924-03

1.66E-04

1.56E-04

9.15E-01

2.94E- 02

3.12E-03

1.42E-03

08.34.23

per
uCi / +3

I.29F.+C

I 176F-1r

1,24E-02

.834;-04
O. UE-00
3.514-11'

0. 084-80

uI. 00 *0'0

.ý.840-01

1.11E-00

1.44E,02

2. OE-00

2.530+02

0.00E-00

0. 0E0..;

+3t++elltyr

per
uci/ml

2 .652.-lU

0. OR-0)

1.46F-03

1. .34E+I13

3.7 30' 1.3

2,37E003

1.310.0.1

7.29E+03

4.76E0.0

9,9E-02

3.0 6E0-0

7,114-02

1. 884.03

1.22E,014

4 . 1)0

rrad/yr
per

uCi!w3

.9 30B. 03

1.23B.03

.72P.01

6.17L.03

1.52E.04

1.734-O4

.63L.04

1.5GE-02

3.27L,(2

3.53402

3.36R403

1 .92E-03

9-1 IE."I

(LItI. 0146183i

mrem/yr
per

uCý/m3

1.88E+03

4. 941.-06

2.29E-02

4 .83E+02

5. 100-04

4.56E-01

3. 00.02

0.00E-00

2.72U-00

5.99E-00

3.40E-02

0.00E* 00

5.55E-00

3. 00".00

e. .7 2. 0S-O

uci/sec uCi/cc

1.524.02 1.08E-05

2,43E-04 1.72E-21

8.52E-02 6.02E-09

3.71E,02 2.62E-05

3.234,-25 2.28E-12

2.548-02 1.169-09

0.000 8.00E.00

0,OOE00 0.04-00

4.380*00 3,10E-07

4.63E-00 3.27E-07

5.11L+02 3.61E-05

0.00E.00 O.OE+00

1.46EO-0 1.034-07

0,00E-00 2.2OE*00

00.OO, 00 3,:30E*00

7,39E-35

E0

Cpm•

per
uCi/ec

3.79E407

0. 05C. 00

3.2 00. 07

3.60E407

3.723+07

3 .05R*07

3 .724,07

3.866*07

2.44E.07

2.86r+07

1.80E007

7.22E.06

3.86E+07

3.78E÷07

3. 52E+07

CR

4.08E402

0.000*00

1.93S-01

9.44E.02

8.500-05

5.38E-02

0.00O-00

0.000-00

7.560000

9.35E-00

6.50E-02

O.OOE00

3.98E+00

0.000*00
O.OOE+O0

2.00•*00

2 .020M+03

3.12E 44 seclm3 . e;Q (FCrome 0M1 procedure 1/2-ODC-2.02. Sect.on 8.1.2) Ot(Total Body) 4 50r/1+0O) sum{KiSs)
30000 cfm I Plowrate (Fro.. O10714 procedure 1'2-C1X-2.[Q, Section 6.1.2) Otl.kin) - 3006/1l/Q) scm(L1•1.1*Mi)SI

Lowest QL Value
A!;: ror OD)0 procedure 1;2-ODC-2.*)3, A ALt ,,e2.t 8, Towflse 2.1-lb

Kk,L- & Mi: From ODCM procedure 1/2-00CO-2.02, AtLachent C, Table 2.2.10
C41. From ODCM pcocad;,.r /2-1C-2 .12, A0t182hmew;lt M, Tole 32.1-21b

1.050+03 uCi/sec
3.32E*03 uCt/sec
1.050*03 uCI/sec

CR + S-uCEl)Oi
* (M)) I (Sum CI)

Conversion Pactor I 1 / Eta
OV CR I Eia

Procc-sa SP * ((CkM 0 (60%2 Site Noble Gas Oose Rate Limit)) / Ei0
PInocs., ASP - 1)x Or0%: Sire Noble Gas Dose Rate Limit)) / Ela =

2.02E-03 cpm
2.74•-07 cpm/uCi/vc
3.65E-08 uCi/cC/cp
'.39E-05 vCl/cc

4.43E-05 uCi/cc - Process HSP
2.224-05 uCi/cc - Process ASP

NOTEi A1l eQuaLtotls u$od above are ftwe ODCM procedure 1/2-0W-2.02, Section 8.3.2

Trip -- HSP - 4.43E-05 / (I 3 .15 * .10) 3 3.06E-05 uCO/cc
Trip • ASP = 2.22E-05 / (1 + .35 + .10] 3-.50-05 uCi/ce
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Attttt:Vbeoen 2
page -

',-"'41

A. 1.-1.

x9 67- 913 '

1I Xe-1

Tot "I.-3

A:

Ci 'yr

2.5R7.01

6.

3.71 62L)CD

k!.41-:01

C .7r7, OC 1

2.4F17-71

O .0Or' 0'.

V. -V ;- C -

1 .7F-02.

Ai /Suit) Ai

ltremf/yr

,-'i Y ml

1 .4611-01 8. R41E,137

2.M31-01 7.'69-702

60.15E-35 1.1 7!0."(

0.00.0 .6U117;9 53 14.3

4.700E.03 1 ." L'41

4.19F.03 14. L ; U1

1I .4 3 L-0 3 4. .11L-02

4 .11917-t. 14 E.1- 'j2

1.40E74 C3 .4*2E, 3

0. 001E.0,) 1I2E, 03

per

1.29E4073

'I .176E77U8

9. 54 13- 77

6,.712E40.)

17 I J. 7114

CC.LJ1. '74-

3.84C171l

I 1.L:U

144E7.02

9 .0'016-0

0.0U1,7E- 9

I .4 4 F. -

vier

2 .69E, 0)3

0..6017.00

.46F7.40)

14. 1310.

V . I E. U2

I.2715.14

4 .11E7.01

jarad! yr
per

I .231-.03

1 .ý21E-04

7.7 AR.04

0.02 E-0 4

S1.6172-2

71. ?1.'; -01i

.92P7.031

1.5113-03

.21 F-03

ILi,1. 1i)4)Si

0.-emlyr
per

1.661.03

4,9417-06

2.29E7.01

4.6317.02

5.106-174

4.566601

6, IM. a(

i E -17.,

5. 9 9F -* Q 0

3 .409-.42

ý. 0+0609

0.00L-001

O.G001706

2.72E7.031

lid /sec0

1 .64E7.02

-16711-714

9.1917-02

4 .00E7.02

3.1491-01.

2. 69E- -2

0.0 1.9- O

7.7017.70O

4 .12E-.311

4 .9917-Q7

51 g7.02

o, (117 00

1. 57 E;. 7171

7,. 0 0 E0 0

o.01. OO+.r

1,01/CC

4.64E-05

7.426-il

2.6013-06

I. 13E-04

9.9,)£-13

7.60E-09

". 1;OE7.00

1.3417•I-06

I .',1eE.-04

1. O-Dr-00

4.45E-07

O.OGE+U0

Per
uCi /cc

7.90E007

0.01E7.00

5.63E+107

7.19E.07

a. 85JE-C7

6.80E+07

,873E:+07

8.8ODE. 37

4.6112704

6.062.04

2 .94E-07

.017. 5r04

7.41817.07

9.07E.07

12.12E7-3 01)/F

CR

Cizi
cem

3.66E.03

0.O0E+00

6. 5E14.00

8.13E-703

0.70E-04

5.17E-01

0. 00e 0

O.00O+00

6.16E- 02

8.54E-02

4.58E+03

0.001+00

1.O33E,01

0.0017.00

0.7007.00 7.74E.07 0.00S.00

3.118E-04 1.64E104

J . VOSL--' seeh/m - x/O Proum 0ClMl procehure 2/2-017C-2, C-2, SUCL ion a -I -2)
75(.0 clm - 57lowrato (Fro.Orrt1Ml proccedure Il/2-01DC-7.02, Section a.1.21

Ai: From 0DCM procedure 1/2-ODX...2.02, Attachmeent, A, Table 2.1 lb
IKi.Ci & 740. From 00174 procedure 1/2-CDC'.-2.02, Ar.Larhmeiit G, Table 2.2-11
171: From 00014 procedure 1/2-000-2.02, Atta.ICmeno7 3, Table 2.1,2b

Oti(Total EldY) - 5(O/l(XIQl eUM1Ki04j . 1.1317-01 uCi/sec
QtI.qki..) = 3

0
00/lx/Q1 ms.m1Li1.i'llI)SI * 3,58E-03 uCi/see

Lowest Or Valuu . 1.13E7.03 uCi/sec

CR =SuMeIC1,13i) 1.64E7.04 eclm
We, -. ICR) /(Sum CJ) 5.15E117.) cp../uC1/Cc

Co~OllVoil0 FdCtor - 1 I718 * 1.94Z7-08 uCi/crfcpM
(IV - CR Ei 78 .141-04 uCi/cr

6roeeoc aS 19 61,O!. 471 3,Dm oeL~i~ 71 1.9117-04 C04/cr Process [ISP
Process ASP ( 107) Y+. 00:3% $Itog NOlOl Cee (be, (late 1.1 .401 I i -1 9,5517-05 ui/ce P roceess ASP

- (OTS. All .OQ~Luiont; usgJ above aro fr'om 00CR) oroceduro l/2-0DC-71.02, section 4.1.2

Trip HS1 1.9113-k14 " (I - .716 - .10) 1.32r,-074 uCi/vc T 'rip 4SF
Trip -- ASP .1970 / (I - .65 + .10) * 6.5917-05 iiCi/cc T rip ASP

6.76M.02 uCi/sec
3.391+02 uci/sec

4.66C.02 uCi/anc
2.33E-02 uCi/sec
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Nuclide A. Si Ki

Ai/SuO Ai

wremiyr
per

C.lyr uCXIm3

Art.41 0. 'J00 0.003.00 8.a4E.03

K Kr-8l.T. 4ý.2-03 7.90E-03 7.1,6E-;2

K r-85m; 1.9E+00 2. 5"IE-0J2 I.' *YE*I)

4 Kr 85 2.59-00 4.70F-02 1.61E.01

5 Kr -A L.31.00 2.44E-02 5.92R2.03

6 Kr. AR 3.8E.00 I.14E-02 I.47E,04

7 Kr-89 1.2E-01 2.26E-03 1.66E+04

8 Kr-90 0.OE.00 0 .00.1C 1.56E.,04

9 Xe - 31m 1.3E--01 2.44E-03 9.1515E01

IC XO-13 3m 8.98-01 1.67E-02 2,1 E- C2

II Xe-. 3) 3.6E.01 6.77E-01 2 .94Et62

,2 Xe-13srr 3.2E-01 6,02E.03 J. 2E.03

13 Xe- 15 4.SEt00 8,46E0-. 1.6103

11 Xe.-137 ?.!E Gl l.95E0,1 1.42E,03

15 Xe-138 I.10.V0 k.07E-02 8.ý30.C3

'Totals 5.3E,01

3., M i

KISI

per
uCl/ml

0,00E,00

5.97E-04

4.1AE-01

1.57E-01

1.45E.02

1 .05E.03

3 .75E401

0. 0011. 0

2.24E-01

4.,20E-00

I .99E :12

1.88E12.

I .5312.02

5.6-12.60

1.83E.;02

I .84 8"E+3

per
uci /M3

0. DOE. UG

1.46E- 03

1.34E-03

9.73E2.03

2. 37E03A

1 .0113 * 04

7 .29E0.0

4 .76iE.02

9. 94E+02

3. C6E, 02

2 .2E0.04

4I3F.-03

mrad/yr
per

uCi IM3

9,]0M-03

1,93E+01

1.'12£.01

1.5230,0

1.712E.04

1,.OE04

I1S613-02

13.278.02

) -53E-O23.370.122

3 .32t- U)

I .92E03

I .2tE-+;3

(Li.1-l. ilSi

.re./yr
per
uci/Mu

0.000.00

1.68E-01

1.00E402

6.39E-0.0

4.104E.02

1.36E.03

6. 57E001

0.00E.00

1.580E00

2.27P+01

4.70E,02

2 .6 E . 21

3.36E002

1.47E,01

2.92'10.

3.20E+03

01 Ci

SiQt (2.12E-3 QL/F
----- ---. -. -- ------- ---

0.00E000

2.C9E-01

9.43E.01

1.24.*02

6.45E201

1.85E-02

5.96E.00

0. 000E00

6.45E-00

4,42E001

1 .79E.03

1.59E.CI

2,236.Q2

12,46E0.0

uC4 /1cc

0.00E.00

7.13E-07

3.23E-06

4.24E-06

2.21E-06

6.45E-06

2.04E-07

0.00.1•00

2.21E-07

1.51E-06

6.11E 05

5.43E,0.

7.64E 06

3.56E-O07

9.27E-C6

9.03E-05

£i

per
uCi /cc

0.00.00

9.800.07

3.88E+05

7.38e+07

1 .149.D8

1.39E008

1.34+0.0

2.25E-06

1 .26E007

1.0120.07

1. 15E -0

1.120.08

1.169-07

1.250+08

CR

CiRi

0.OOE+00

0.000. 00

3.16E+02

1,651200

1.162302

7.3512+02

2.83E+01

0. 00E+00

4.97E-01

1.90E001

6 .1 7E.02

3.88B-01

8 .56E002

1 .13E-01

2.151.02

2.00Eý.03

I.0t3-04 sec/it , x/O (Prom OC1n procedure 1/2-ODC-2.02, Section 8.1.11 Qt(Total Body) - 500/1x/Q) sum(XiSil
62000 fw. - Flowrat.e (From ODCM procedure 1/2-ODC-2.02. Section 8.1.1) Oi(Skin) - 30010/(IQ) swali+l.lMiSi

Lowest Qt Value
Al, Prox, U2X01. procedure 1/2-Ol>C-2.02, Attachment A, Table 2,1-la
Ki.Li & Xi: Prout ODCM proceduire 1,2-ODC-2.02, At~aahtnent 0. Table 2.211
Ei0 From ODCM procedure 1/2-ODC-2.C2. At:ach..ent 8, Table 2.1.2a

CR - SwoICiEI) = 3.00.-03 Cpn - CR
HHSP - (CR x 0.6) Where; .C.6 * 60% of the Si-e Noble Gas Dose Rate Lielt 1.80E0.0 cp3 - Process HOSP

HSP - (CR x 0.3) Where; 0,3 - 30% of the Site Noble Cao Dose Rate Limit * 9.001302 cpm - Process HSP

NOTE: All equations used aboVe are from ODCM procedure 1/2-ODC-2,02, Section 8.1.1

2.64E-03 uCi/sec
9.09E-03 uCi/sec
2.649,03 uCi/lec

Trip -- HHSP - 1.80E.03 / (I , .35 - .10) * 1.24S.03 cx..
Trip --- HSP - 9.001302 / II. .35 . .10) = 6,21E202 cpm
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NuhiL ide

I Ar-fl

4 Kr 85

, Kr- 1l)

4 Kr AS

" Kr-19

9 Xe lb,

o' Xe-133m

1) 1,-. 139%

"> Xe- 3m5,

14 Xe- 135

1i Xe- 18

Tora•s

Ai/Sum hi

Ci/yr

0.04•.00

2.52. 00

3 ,8L,03

1 .2E-01

1.3GE-010

1. 3E- 0 1

G.L-01

3.2E-01

4 .51:.09

2. IE-01

I.IE.00

5.3A-0!

1' .002E540

7.9001-03

3.57E-02

4.910L-02

2.44E-02

7.14E-02

2. 200-l0

k .t;)E-.3 f

2,44L1- OA
2.878-02%

£ .67E-7-2

6, "17L- 01

6.02E-03

e.i46E1-02

1.95E .03

2.07F.-02

21

mr.1)yr
per

uCI Intl

8.84E,303

7.506-02

1 .171E4.33

1.61E201

5.92E-03

I. •4E704

".462-04

l[s,1"-*E :4

9. 313P..')

2 .341,02

3.12E..03

8.83E,.03

KiSi

ereiyr
per

vCi /m3

0.00E.0'

5.97E-'04

4.18E001

'I .57E-01•

889:72-11

3.51B.02

1.0514.03

J.751- 4.7

5 .6 a14, '.

2. 241" .21

1.899)-02

1.583E.02

1.84-3E+0

Li

Mrem/ yT
per

oct/rn)

2 .6o 14M26

o QO. u 0;2

I .46E.0)

1.34E.03

9.131.02:3

1.86R-03

1.42E.04

4,113E103

Mi

nradiyr
per

uCi/m3

9.30F.03

1,93E.01

1.23E.03

.17E.03

1 . 52, 04

* .111-4.)

I. ` 6E-02

2.27C4.02

2.ý53E,4U12

3.36E.03

.92E.03

.. 51E+13

9.212.03

lbi~lIMi)Si

inremyt
per

uCI/m3

0.00E.00

!,6SE-01,

1,00E¢02

-.39E-,(1

1.36E,02

6.57E.0:4.5414.02

14.5714.0
livSE- 7:

2.232.+0)

4. 70E-.02

2.65E.01

3.36E.02

5.47E1301

2.95E+02

2,20E.03

01

slot c

0.O0E-00

2.09e+01

9.43•401

I.24F.02

6,45C+01

, 1 V; L + , 0

'1 .S. 9 E,. 001

6.4513-30

4,.422. (11

1.519E.01

2.23B.02

1.04E.01

5. 46E202

Ci IEl

2.128-3 Qi)/F

cpm

per
uCi/co uCi/cc

-- . ----- -- ---. . -- -----

0.001+00

7.13Z-07

3.231-06

4.24F.-06

2.21E-06

13.4511-06

2.041 La

2.251E-07

6.11E-05

5.43E'07

7.64E-06

3.5614-07

3 .00E+07

0. 00 O0

2 .39E107

2.47E,07

2 .95E2.0

2.3114.07

2.93E107

1.05K.07

1,56E-07

1.94E.07

1.241.07

5.70E.06

2 .91E.01

'-2.96E007

CR

CiEi

opm'

0.0013.00

O.002E00

3.711E401

1.05t+02

6. '1k4 01

ý .36E,02

5.97 .00

0 -00E, 00

3.442r00

2.932-01

7.59E-02

3.10E+00

2.22E.02

1 .062.01

4.97E1011.875-06 2.66E+07

94039-05 13.47E+03

1.03M.04 aec/m) - x/Q (From ODCM procedure 1/2-ODC-2,02, section 8.1.11 Qt(Tocal Body) = 500/1x/G) sumIKlSi)
62000 cso, = Flowrace (Fro= ODCR procedure 1/2-ODC-2.02. Section 8.1.11 QtiSkin) - 3000/(x/QI sum(LLýI.MiM)Si

Lowest or Value
Ai: From ODCM procedure 1/2-0DC-2.02, Attac0mnt A, Table 2.1-ta
Ki,13i & Mi: Prom 3DCM procedure 1/2-ODC-2.02, Attachment G, Table 2.2-11
Si: From OR procedure 1/2-ODC-2.02, Attachment B, Table 2,1-2a

CR - Swn(Ci1i) + 1.47E-03 Cp.. CR
HHSP - (CR Y 0.6) Where; 0,1 = 60% of the Sito Noble Gas DOSO Rate Limit - 8.79E+02 cpmn - Process HHSP
HS? -CR • . 0,31 Whhre; 0.3 * 30% of thu Site Noble Gas Dose Rate Limit . 4.40E.02 opn - Process 1SP

N1TE. AlL equations -sed above are from O'4 procedure 1/2-ODC-2.02. Section 8.1.1

2.64E403 uCi/Sec
9.09E-02 vCi/sec
2,64E+03 uCi/sec

Tlrip H OsP 98.79C.02 / (1 .25 * .10) . 6.06E8U2 cpm
Trip --- HSP - 4.41-.2 I (1 , .35 * .10) = 3.03.1302 cp.
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Nu4l I 8*

A, -41 W..00-.02

2Kr 043.m 3.21-03:

X r- A,9 SE-013

Kr -S
7  

5.41-02

x. - 1 2.4E-01

Y. C- 41 ..71 -, -(

k r-"" "'. E0100

9 O- 31'.m 74F- 01

hl) Xe-.l)rr 6. 910-11

31 o-2373 S.951041

12 Xe- ,'35M 4.5E0-03

Xe- 13 7.01-01

14 X.- 1.37 1.0OE-03

x. e-713 k.100

T..l I 1SFE.02

Al/Sum Ai

1 .2413-C4

9.4410-G04

).43E ()I

3.34L' 04

1.351-03

2.64E10-16

.016K.i

5. 021, - r-

5.0-'E-01

2 .53E-05

3.94E-03

5.62E0-06

8.44F0-"2

Xi~

1 171 .(.2

5. 92Ui. 0)

*.200-01

2. T1 B-05.1

2.ý94E-02

3.ý2E10.32

. 812Eý03

1.426.03

A. WS 51*

X. S0

par

4(1 /770

?0.90E-02

7.613E.00

4.399E-02

7.9011-01

Ll

2.491-037

I .01E042

A.716F.02

9.9410-C2

3.0610*02

7.3 110.02

1.86E-.03

1 .226:-04

4.0010.03

1 .'1E0

1 691E0.4

7 .251-02

3.7210,02

6, 376R03

1.92E-030

1 .51E030

9.921E.03

(Li - I , IMN.I)S|

m-lemi yr
per

.82E.0(

2.43E.-03

2 .31E.,30

4.066E.02

5.02S..00

2.58E-01

1, 70e-0)2

0.0010.00

2.70E+00

6 .78L.00

3.489402

1.12E- 01

1 .56E-01

7.00E-02

1206.00

2.69E-03

01Ci

slot (.2-3OW?/

.21-- 1..6910.03

3.201E00

1 3 01E.03

5.1E,00

9.006-02

0.01010.00

3. 901-0 03

3.9010.03

9. 596-02

2.13r-02

3 .20E-01

,Ci ic.,

2.269-05

2.032E-08

1.17S-01

5.59E-05

4.95E-06

2.20E-07

4.31r-10

0.00r;00

6. 789 -07

8.316E-05

4.32E-09

6,429-07

9.17E-0-

1.37E-08

1.63E-04

E6

per
uCi icc

7.1919E,,17

0.100.E00

5.04Er07

9,60R407

S. 16E0.07

9.591.07

9.871.07

2.94E,07

4.10E+07

2.28E+07

1.051E.07

6.42E+07

1-.051008

,7.35E+07I

CR

ClEi

3.65 E00

0.000. 00

7.09F1000

2.829+03

4.75E-00

1. 14 E10O.0

4 .131E-02

O,OOE*00

1.99E-01

3.40E*01

1 .86E-03

6.23 E1-02

4.12R.01

9.62F.-02

1.0IE600

6.44E+03

9.2410-G5 aetcie, - x/Q lFros, 0006 procedwre 1/2-00C-2.03, Sqctlon A-1.11
4932.0) elm, * '10-*rate 70rom 00014 procedute 1/-410312 0,tlor. 03.

Ai: Frogi 00097 pro~edeure 2/2-000-2.C02, AttaClne.,t A, 1044,1 2.1-In
Ki.,I.i 4 Mit From, 0007 procedure 1/2000C-2.02, A119CtLo,.o (G, Tabl.e 2.2-1l
Li:1 F/roe. 0004 Procedure 7210-..,ALratnchrmill a, TaLle 2.1-2a

Q1ITOL.a2 sudy) 7,500/la/Ol sruorlKtisl = 3.79e.03 uCi/.eC
Q10146An) 30010/01,) 6,orelLi,1.34i)Si . 1.21E004 u01/seC

!,owo.hit or Vofluo a 3.79E0.03 .0±/ser

18 I- Sura(CliE - 6.44E-0-3 cp.ý , 9
0011 C04 x 0.6) Whar9.; 0.0.6 60%6 f the Sit 9401:3. Oda4 0,249 46 11,101t. 3-86-0)0 cpmi *prucoss 74691
601' . CR x 0.34 Where; C.3 3010k 6f tho Site N~oble.- Oei D060 RAt. Limit 1 .93E-0.3 CPM. Pro,106. 691'

NOTE-0 MIl equaotio~ns used7 9004. lire frvV,r 0014 procadwo~z 1/2-000-2.02. Sel-tjor, 8.1.1

Trip -- HHSP 36,87E1.03 / (1 - .35 ' .10) - 2.67E-03 cp.
,trip --- HSP 1.93E-01 ( -i * .A5 .1001 . 1.33E.03 ep.
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N. lide

Ar. 41

3 Kr 85..

4 Kr 9t5

6 Kr-87

'0 Kr-BK

8 Kr-R;

9 Xe41Ims

12 Xc-'. I5
12 Xc-flSm

,J j e--35

14 Xe. 13V

'Totals

A: S,

Al/Sum A:

Ci/yr

6.5E. 01

I.SE-Al

6. 11.51

5.4E-02

2.4E-01

4.79-04

(t.OEa0Q

.4K-01

8.9g-01

8.9E-01

1.5E-03

).E-A?

I .96.-,2

1.410 ,/I

1.24E 04

8.44E-04

1.43E-01

3.04Eo.04

-. 35E-63

2.64E-06

0.00E-00

4.161-03

5. OIE-01

2.53E 05

1.94E-03

5.6KE.-.0

8.4,0E1.O

Ki

mrtmiyr

"Ci 'i)

750K-BA

.17K-t03

5.92 E-01

1.47tE04

1 .66E.04

1 .56E04

9. ISE,01

2.. 5'-2.02'

2 .94E- 02

3.120..03

.42E. 03

S.831- ,3

K191

•ritA'yr

per

1.24E.1:1

9.35E. i'6

5.52E-01

1.20EC00

1.985601

4.392-02

0.,0F.00

I.81E-0)

I.2E.-00

1.41E, 32

7.99k-:2

1.4 49,0I

nremfyr
per

0(69LE03

.,00.+00

1.346-03

9. 73E- 03

2.7E 0 3

: . 0 1E-04

7.29E.03

4.76E. 02

9. 94E.02

1. AOE,02
).36£*02

1.I E 1;3

&.13K,;)

Hi

iced/yr

per

9. J0E. 0

1.3)1.O1

1 .23E.-03

I .72E101

6.179-03

1 .520.04

1.73E,04

1,63E-04

1.5613-02

3. 27F-1)2

3.53E- 02

3.36E.-3

1.9251EOI

'1)1.•K03

mrem/yr
per

uCt/mA

1.82E003

1.631-03

2.31:OO

4.66E102

5.029.00

2.58E.01

1.70E-02

0.00E.00

2.70E.00

6.78E.00

1 .48E102

1.12K-0t

.56E-01

.80E-02

I .200•::0

2 .6'iI.U03

Qi Ci
........ ..............

Siot (2,121-3 Oi)/P

uCi/sec uCi/ce

5.33E-02 2.29E-05

4.691-01 2.02E-08

3.20E-00 1.37E-07

1.30E-C3 5.59E-05

1.15S-00 4.95e-08

5.12E-00 2.20E-07

1.00KE-0 4.316-10

0.OOE*00 0.00E.00

1.58E.01 6.78E-07

1,90E.01 8.11E-07

1.90EK03 8.16E-O5

9.59E- 02 4..E-O9

1.49F,01 6,42K-07

2.139-32 9.i7E-io

3.2,1-01 .. 3"7L-D8

ELi

cpm
per

uCi/cc

3.23E+07

O.OOE00

2.571t407

2.67E*07

3.19B.07

2. 28E.07

3.16E007

3.29E.07

1,68E107

2.09E.07

1.3 1E+07

6.15E106

3 .14E107

3. 19E07

CR

Ciui

CpO

7 .401.02

0.EOE100

3. 53E.00

1.49E+03

1.5 ÷800

5.02E100

1.36E-02

0.001900

1.140.01

1.70E-01

1.08BE03

2.54E-02

2.01E.01

2 .92E-02

2.87E.07 3.95E-01

:.6 3E-04 3 . M8-.03

9.24E.05 ser/O3 - xs/ (From 00CM procedure 1/2-OC-2.02, Section 8.1.1)
49-30:3- vm = Flowrat (1ro-n 0DCM j:,o-cdre I2.ODC-2.0., Section 8.1.1)

Al: From (:DCM rrocedure 1/2-00C-2..02. Attarhment A, Table 2.1-ta
Ki,LL & M-: From ONCM proceduro 1i2-OJC-2.02, Atiachoer.t G. Table 2.2-11
Ell: From ODCM procedure 1/2 O1-2.U2, Attachment: B, rub*e 2.1-2e

CR - SK
OHSP - iCR x 0.6) Where: 0.(.. C.0% of the SiLo Noble Gea DCae Rate L:
HOP - iCR x 0.1) Wheru, n.2 3 30% o' rthe Bite Ncble Gas Dose Rate L]

Qt(TotaI Body) = 5001Cx/0) sum(KiSI) * 3.79E*03 uC/slec
Qr(Skin) - 3000/(./Q) suag(L-.1Mi)Si 1.21E.04 uCl/sec

Lowest Qt Value 3 3.79E-03 uCi/aec

um{Cili) = 3.38E103 Cp. - CR
kmit - 2.03E,03 cpo - Process HHSP
kMiL - 1.01E,03 cpm = Process HSP

NOTE: All eqostions used above ace from ODCM procedure 1/2-ODC-2.02, Section 8.1.1

Tr:p -- HiS ? 2.M-003 / (i + .35 , .10) * 1.40E.03 cpm
TrIp --- HOP * 1.01E403 i (1 . .35 * .10) - 6.991302 co.
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Atotachmet 3Ve)t. Pa-Joty t;ieous FftIusot Moninor CVi; orter.)

Iluclide

I Ar 41

2Kr 8 1..

4 KT 6

N r-Ol,

6 Y.-88

7 Kr al1

9 X. , )Im

10 64513).

11 Xe-U

I0 XV-1 JO

Ai /81441A

Ci/yr

-I. 06.0

.6E.31

4 .:6.E01

I,.9E.00

2. OE-01

2.2BE C02

I . 3 4 C- 0

1.916-01

1.7i P-0.

5 . 34 E- )2.

2.4 1E.023

12.463 EC

mtremiyr
per

uci, sec

4.$11E-08

554E. 06-

0.45E-01

1 .12r-04

I .',4E-04

6.21E U4

6.96E.-04

9ý.606-05

Vtsi

mrsm/yr
pet

uCil/sec

1 .O7E.9-

.196-47

2.22F-105

T.79E :)C

C-.4 E.J4.

5.50E :'17

L.77E 36

I .06E -04

2.31E-06

3.80E-05

2.3 3-07

2.72E- O0

3 .9 -t.04

Li.

mremtyr
p4r

2.69E,03

G0O.0060

I.46L.03

9.73E-01

1 .06E-02

1.22E.4.

4. 136.66

mrad/yr
per

uCi /sec

4.02E-03

3,966-05

7.06E-04

6.466-06

2.19R-03

G.6E-03

1,1. w. . ''

?, C9E • J4

.616E-C64

2.76E.04

9.50E-04

I.35E-03

.46E-04

.34E-03

:.~ /QI1.Li QL (2.126-3 Qi)/F

mrem/yr
per

uCi/sec

O. OOE 600

2.200 .V

9.46r-05

4 0)E-04

3 .81E-24

1-% 54F .:)4

.03. 2:,O

4.71E.06

3.47E-05

6,986E-04

9.98E-06

2 .97E-04

6.83E-05

1.62E-04

2.74E-03

uCi.sec

0.006.00

1 .536.03

2 .49E-04

1.42E.05

1 .67t+04

.'.9434. 04

10z.6c' ,

1.47 ,E04

7. 55E.0U

4.066.03

5.9761, 04

2. 64E603

3. 34E.04

uCi / cc

0. 00E+00

8,09E-03

3.641-02

2.0"6E-03

2,.45 -02

7.22E-02

2:. 28E.0

0.00E.00

5.261-03

2.25E-02

2.10E600

5.94E-03

8.72C-02

3.8OE-03

1.96E-02

1 ,60E.00

E1

cpm
per

uCi/cc

6.592007

0,00E.00

9,006.07

3.,6E.05

6.766.07

1.65E-08

."6E.08

-.ýE.08

2.02E,06

1 C.1 6E,07

9.24E-06

6.58E-07

1.03r.08

2.91F,07

1.06E,08

CR

CLEI

cpm

0.00E.00

0.006,00

3,289+06

7.39E+04

1.66S.06

7.59E.06

2.92E6.05

0.006E00

1.09E.04

2.49E.05

1.02E.07

1.919.05

8.98E,06

1.12E405

2. 08E.06

3. 49E*01

2.376-06 sec/m3 * x/O lFrom ODCM procedure 1/2,ODC-2.02, Section 8.1.3) Ct(Total Body) = 6001sum(ViSi) -
L450 cfm. - Flowrate (From. OCM procedure 1/2-ODC-2.02. Section 8-1.3) QtlSkir.) , 3000/sum([.l(X/QIl1.18i)Si =

Lowest Qt Value
A!: Derived froln ODCr.I procedure -12-0•C-2.02, Attachment A, Sable 2.1-1a. as 0oll0ws:

Al (22 x Main Cond Air Ejector) . (U2 RBC Vac Pump) - (14 x Old U1 RBC Vac Pump)
Note; The values for the New U0 RBC Vac P1np (ie: 14 x Old U1 RBC Vac Pump) are documented in Attactoent 4

V4 & B1: Ft.m OI.'M procedure 1/2-0OC42.02. Attachment G, Table 2,2-12 (3)
LI: From O)DCM procedure '12-0DC-2.02, Atachmoent G, Table 2.2-11
E6: Proltl, OCM Proceduee 1/2-OD-2.02. Al.tachlent B, Table 2.1-2s

CR = Sun(CiEi) - 3.49E607 cpm - CR

1HSP * ICR X 0.6) Whetu; 0.6 - 60% of the Site Noble Gas Dose Rate Limit - 2.099+07 cpm = Process HHSP
H09 - (CR x6.) Where; 0.. - 30% ol the Site Noble O.. Dose Rate Limit - 1.056.07 cpm- Process HSP

1.26E.06 uCi/aec
1.096,06 uCi/aeu
1.09E+06 uCi/eoc

NV:6L A-'! hckka.,ura, used Ab0,0 asru loom 02(14 procleduru 1-2-6CLC 2.02, Sc.ŽC~iti 4.1.3

Trip M.5 (90 0064 1 II .35 *.101 1 1.4.4E01 epin
Ilri p-- HS? ('.. .47 1 .35 .101 - 7.22E6,6 ;



torlt'nuovs Release

Unit 1/Z - Process Vent Pathway

SM-IOW- 109 channel t

Gaseous Effluenlt Mnitor (6berlinse - SPING)

ERS-HHM-87-014
Re•1-sion 4

AttsChnent j

page 5

NuIo ide Ai

A h-4ý

3 Er 00*'

4 Er-S5

0: E.-57

S Rr .0'.

2 xe M33m

31 xe 113

12 XeI 5I-

13 xe 115

14 Xe. 37

19 X-1 38

Tot 610

:,.CIE-00

'r4.T 4.

Ž.SE-rl

1.5E.00

4.6E-OL

9TE+QU

E1 .01.3

2.1E-02

1.3Cr 00

Si Vi

Ali.Srar Ai

ru em/ yr
per

t.CC /see

).00E.O7 2.68E-03

S. ir,'.--K 4.IOCE .A

2.2Se-3i 4 7, .,:

1. 0E-S1 6.S4E206

I. 536-02 1 .452 .S C

4.52E-02 3.032-0)

1.43E-23 1 .25E 03

112914--3 1 .67204

1.04E 02 1.32F-04

6.91E. t31 I .'4E--04

3.71E-33 6.21E-64

5.46E-02 6.96F-04

2.41E-03 9.66E-05

I .23E-02 2.22E-03

rViSI

mremrr/yr

.0 i. 19 rt:

2. 2 F.-;,',
". 85E- 1'

2 .22 E- O:1

1.855-C4

1.,742-06

5. 5(.'F- 07

1.77E-06

1.06E-04

2.31E.06

3.80E-05

2.33E-07

2.722-C5

3.97E-04

Li

per:

.:Ci I,T3

I .14E*.*

2 .1•E.03

" CIE, 04
.29E6'23

4. 76E. 03

9."4E. 02

3.06E-02

7.. 13-02

.6E-03

1 .22E-04

4.13E.03

rroad/yr
per

VC.; /seý

4.02E j,33

+."€E !;4

6.1402-06

6.162-Cl

4.00Cr 001.48E-03)

3.099-04

2.67e-04

9.5CE-C4

1.052-03

1. 46E-04

3.34E2-03

mremr/yr
pvr

3.404' 305

4.03E-04

).81e-04

5. 54E-04

3.63E-OS

0.OOE500

4 .74E-C6

3.47E-05

6.98E-04

9.98E-06

2.97E-04

6.832-05

1.62E-04

2.74E-03

8 -

{1.1C 3/01)r , 15 )

1 .42E605

I. 672- 04

4.94E*04

' .56E-03

O.0E-.00

3.60E-03

1.47E204

7 .55E-05

4.06E-03

S5-97E.04

2,64E-03

1 .34Er04

.Ci/cc

'0. Or)2. 06

0.09-503

2.072-01

2,45F-02

7.229-02

2.28E-03

0.002*00

5.26E-03

2.156-02

I.IOE100

5.94E-03

6.72L6-02

3.65R-03

3.962-02

1.60E+00

Qi ci

.. .. . ..............-

Ei

Cpm

por
:jCi ree

3.0 bE.0'

0'00S.00

2.4 3E6 7

2.519-01

3-002E07

2.2141-07

2.98E207

3.102*07

I .59E*07

1.97E207

1.26E+07

5.80E406

2.96E-07

3.01E,07

2.70E.07

CR

CM~i

cnor

9.002+00

O.00E+00

8.85E-05

5.21E*06

7. 34V05

1.55E-06

6.80E-04

0.002.O0

8.37E204

4.23E205

1 .39E+07

3.44E+04

2.58e+06

1.16E+05

5.29E205

2.61EC 07

2.311E-ri soc(-:r3 - X/5 (From 00CM procedure 1/2-0DC-2.02. Ssctiurr 2.1.31 Qt(Toal Body) = 500/sum(ViSi) - 1.26E+06 uCi/sec
1450 ctr. = Flowrare (Prom 011. procedure 1/2-01731-2.02, Section 6.1.3) QtlSktn) = 3rJO/suro(LOCX/0)-1.l.Bi)Si 1.09E606 Ciisec

Lowest 01, Va)ua * .092*06 uCi/sc

Alt rDrived from ODCM pr-ccJure I1/2-00r.2.02. At LaC)rttrtrr A, Table 2.1 1&. Ac IollOwrt1

A, - 12 , M.ai Cond Air Ejector) - (U2 RB -Vac Pursp) - (14 ,r Old Ui ABC Von PwIp)

Notcor The values for the New U1 ASC vac Pump (:-6; 14 x Old U) ABC Vac Pump) ore dorwnr.w:id ki Atatacrnent 4

R! 2 F4 , - QEDCM procedrrr I 1,/ - 2•-i .'.2, Arr tur.nrerrr 1. T.r'l 1.;:--2 1 ')

i P trvo CDCM procerdure 1 o/2-00'4- v., At.tacronent r, 'Q:a1,,: ,-l1
F! : Prr- CDCM proced•rrs O,2-0DC-2 .02, Attachrmenr 0. Tabro n .- or

C£ " S-r(C1E2n I 2.61E207 p.3* - CA

HNSP (CR X 0.6) Whure; 0.mj 6006 of 0he Site Nob.re 050 lse Hair Limit - :.57207 .Cpl; ?Pr0ces8 H81SP
liSP - (CR .x 0 ) r Where; 0. 1 * 304 of the Sitne Norr : o CjAe OUse Rare LiniC " 1.A4P.*06 cup, - Process ((SP

NorEr All equationrs used above are (r0in ODCM procedure 1/2-OD-2.02, Section 8.1.3

Trip , HHSP - 1.57)E07 / (1 .35 r .210 1.08E607 cpn
Trip ,.- HSP - 7.406 / (1 .35 r .10) * 5.40F-06 cop



Continuous Release

Unv;r 2 I.LCRS Unfiltered Pa.hwAy GssoOvs Effluent Mo::i•.or

2 HV -.R0 I1:10

ERS-8HM-8'1-014
Revision 4

Attaclunent 3
page y

1J.- Ide. A t Si

A./Sum Ax

(1.y'yr

1 Ar 41

4 1:r - :85

S }:r-85

5 Kr 87

6 Xr AR.

7 Kr-89

.0 Xo-1 33m

:1 Xe-133

12 Xe-lOS'.

13 Ze,-1 5

14 Xe. 137

:S X-el. $A

Totals

14 uE-'2

6.1E-51

r. 3E-06

4 1KE-0

3.0F,.30
3. 0)2- 20

3.2)1-00

7.6E-01

9.4E.01

2.4E-01

-).O÷O00

. E,-2.00

1.46R-G2

8.153E-C5

3.55K-Cl

3.082-08

2.396-CS

0.006.00

4. ) : 1-03

4.43K.-C.)

4.89E202

O.COE-U0m

1.409E-01

0. COE, A00.00O2' 00

0i

12,1-em! yr
Per

H.4;3E-03

7.5561-02

1.17E,-00

1.611-01

5.92P.-03

.47E-04

1.66F-04

.56E-CO4

9. : 5E -X,
9.i5E-D2
2.516-32

2.94F.-U;

3.122-03

1811E-33

1.42E-03

8.83E2-03

ViOL

mrerriyr

pur
oc0141.3

1.29E-0)

1.116[ 08

9.54F-02

5.721.00

1.83E-04

3.51E. 01

0. 00600

0.0012.OU

3.84F-01

I .1I3I2E00

1.44E.02

0,002E,00

2 .53E.O'3

0.30DE20)

,OOE.00

1.44L-03

Li

per
uCi/mS

2 .69E-03

0.060-00

1.46E.03

1.34E-0.

9.7312.03

2.37E-00

1.0112.04

7.291-03

4.76E.02

9.94E-02

3.06E,00

7. 1)E-02

3.8612-52

1 .21 E104

4.1 M1-03

mrsrd/yr

per

9.30E-03

1.93L2.01

1.23E-03

1.72E.01

6.172-03

1 .52E-04

-.7)E-04

L,63E-04

1 .S6E.2102

3.27E.02

.153.E,02

3.36E,03

1,926.03

I.51E+03

9.21E,03

.l.. .1... )..

mrem/yr
per

'iCi liT'

1.98E-03

4.941-06

2.2931-0]

4.631E02

5.106-04

4.561-01

0.00B+00

2.72E,00

5.99E.00

3.40E,02

0. 00 00

5.551EF00

0. OOE- (ý

0.01E2-00

2.7212' 3

uCi/sec

4.91E-02

7.85E-04

2.75E-01

1.20E-03

I.04E-04

0.00E.00

0.0121-00

1.41E-01

1.49E.01

I.650-03

O.OOE.00

4.711.-00

.00 -1+00

0O- OEO00

uCt / cc

4.39E-05

7.02E-11

2.461-08

1.07E-04

9.30E-12

7.196-09

0.00O+00

0.006+00

1,26e-06

1.01E-06

1.47E-04

0.001+00

4,21E-07

0. 3E0120

3.2012K-00

3 .0112ý-04

Qi Ci
...... . ..............
SIO• (2.12E-3 QWFl

--------. -. ------------

Ei

cpm
per

uCi/cc

3.79E-07

3.20E.07

3.60E1 07

3.73E.07

3.05E1207

3.72E107

3.86E1207

2.44E207

2.86E-07

1.551E207

'7.22E606

3.86E-07

3 .1SE+07

22.2.2E•7

CR

CiEL

cpm

1.66E+03

0.11E+00

7.86E-O1

3.85E+03

3.47E-04

2.19E-01

O.OOE+O0

O.OOE00

3.08E+01

3.81E+01

2.656+03

0.OOE 00

I.63E601

OOOE+O0

0.002+00

8.268203

1. 23 F-04 sec~mc = x/C (Pror. 000CM. Procedure 1/2, =-0.:2. 8-ctiOr, 6.1.2* Cc (TL)o Body) n SI0/(Cx/) suM(RIil)
2171C2 cfm = Flowr-ne lFeel, OClAM procedure ]I2-ODC-2.02. Section 8.1.2) Qt (Skin) = 3000/(x/W) sum(L3'.1Mi1Si

Lowesl Ot Value
A-: Frcnr 1C2M procedure 1i/2 ODC..U2, Attachument A, Table 2.1-lh
Fi,[.i & Mi: From ODC04 procedure I,2-OUC-2.02, Attachment G, Table 2.2-01
EI: Friiv. 0133M procedure 1i/2ODC-2.03, Attachcent 8.. Table 2.1-23

CR - $um(CiE0i - 8.26E+03 cp.
0ca - (CR) / (Sum Cil) 2,742.07 cpm/aCi/cc

Convrrsion Packor - 1 / Eta 3.65E-08 uCi/cc/cpM
ON' - CR E12 = 3.01E-04 uCi/cc

Process HSP ((CR1 : JG0:%; 801e Noble GaS Dos() Rate Limit0) / 6la 3 2.81E-04 uCl/cc * Process HOP
Process ASP (3CR) x< (30%: Sire NO800 Gus 00s4 Rate Limit)) / E1a 9 0.04E-05 uCi/cc - ProCess ASP

NWME: All eqtlatLOn rsed sbove are trai 0DCM proCedure 1/2-00C-2.02, Section 8.1.2

3.37E.03 .Ci/s.c
1.07E+04 uCi/aec
3;37E+03 uCia/ec

Trip -- 82 * 1.811E-04 / (1 .)5 - .IO) - 1.25E-04 uCi/cc
Trip -- ASP - 9.04t-05 1i .35 - .10) - 6.24K-OS uCi/cc



ContinIuou. He*.ease

Unit 2 - SI,CRS F.iece'l Pathway rGaeour Kffluent Montitur

ERS-HHM-87-014
Revision 4

Attachment 3age5

N 1+, l 4l:A Si

Al /SUM Ai

1 Ar-41

. Kr.8rr.

Kr B5m

4 Kr 85

5 Fr A",

Kr A)6 K.-9V

7 Kr 13'

'1 1.-1.S3
10 Se 113..

u1xe iA3

'2 Xe-: Js

.5 Xe 118

To a.Is

Cii yr

O.0Et00

4.2E-01

1.91-00

12.E-U÷*

1.21-0:

0.6ýEý1-

1.3E ,1

A91.1K-0

3. 21-01

4.5L,00

4 .5IE-.

I . I E- .0o

JL3-01

0.OOE00

7.90E-03

3 .57E-02

4.70E.62

2.44E-U2

S.77e" r•l

C. 022-03

8.46S-(.2

3.91 ,03

2..0 71 E(2

Ki

mreml/yr
per

uCi /m3

8.84h;-13

7.56E-02

9..5.11.01

5 .v21.,iJ

.. 47E, 14

3 .;2E-03

1 .81 E-U3

1 .42S-06

9:5.PlI-

KVSi

-retm/yr
per

uCi /m3

O.OOE-O0I

1.97E-04

4. 18.:U0

7.51E-01.

1.453E,2

5.1E,6 911

t.012÷,4)

4.2.71-00

1,9S.05-2

1.53E.2Ž

I,83E-02

1.84E,12

i Mi

Sl em/yr
p0r

uCi/MI

2.69E403

0. 0OE, 00

1.46E103

I - 34EC1,3

9.73e03

l 7 .:

71.2E,03

4.16E-•2

1.)6F-02

2 .2F1.04

mrad/yr
per

U Ci /M3

9. )0E-03

1,93E.01

1 .23E.03

0. '2E1.01

t 952 E.,4

j .27 E. 02

j."71-02

3.9ý1 F. Je2

3.36E-03

1,92E-03

1.21R-03

(- -- .------

mrem/y-
per

uCiIm3

0.00C.00

1.681t-01

1.001+02

6.391-01

4. 41-02

6 .0- 39F)

1.5B-ISD

2.271-Si

4.731-02

2.65E201

3.36r,02

5.47E-01

2.95E+02

3.20E.03

uCi/sec

0. 00E' 00

2.329,01

1.051E 02

1.38E. 02

7. 19a, ':1

2 .I:E- (!2

6.64EK-(:,:,

7191.0)

4.93E101

1.991E 3

1 .771.01

2.49E102

I.16F+01

6.09E.01

Qi C1

SIgQ (2.12E-3 Qi)/F
. . . . . . . . . . . . . . . . . . . .

uCilcc

aO.l /00
0.001-00

8.35E-07

3.78E-06

4.93E-06

,8 -06
7.506E-06

2.39k: 07

oI-.611-00

2.901-G7

1.771E-19

7.161-02

6.36E-07

8.95E-06

4.18E-07

2.191-06

1.06E-04

Ii

per
uci/cc

7.90E.07

0.00E.00

5.83E.07

7.19E107

8.85C.01

1.801-07

9.731,07

8.80L+07

4.611-34

6.06E-04

2.94E-07

1.55E.04

7.48R.07

9.07E. 07

7.74E107

CR

Cisi

c~m

0.001+00

0.000-00

2.20E-02

3.07E102

2.29E0-2

5.146,02

2.08Et-l

O.OCEO00

1.19E-02

1.07E-01

2. LOE-03

9.86E-03

6,69E102

3.79E+01

1.69E'02

4.324*01

9.248,-05 eec/mi3 - /Q (From ODCM orocedure 1,2-0DC-2.02, Section 8.1.2) OQtTotal Body) = 50(o x/Q) sum{KISI)
39000 cfm - Flowrate (From 0DCM procedure 1/2-ODC-2.02, SectIon 8.1.2) Qt15sk6n) - 3005(I(x/Ql aulMi'l.iMi)Si

Lowest Qt Value -

Al: From ODM procedure 1/2,CDC-2.02, Atctachmen A, Table 2.1-lb

K:,I,i & t-i: From OIDCM procedure 1,2-01C-2.02, Attachment G, Table 2.2-li
Ei : From O01 procedure 1/2-ODC-2.02, Attachment 8. Table 2.1-2b

CR - S-aICiEil = 4.32E.03 cpm
Cie - (CR) / (SuM COi * 4.09E107 cpn/uCi/ccConversion Factor 1. / Eia - 2.45E-08 uCl/cclcpm

DV * CR I Eia - 1.06E-04 uCi/cc
Process HSP - (I x (60%: Site Nob'e Gas Dose Rate Limit)) / Eia - 6.35E-05 uCi/cC - Process HSP
VtOnans ASP - IICR) x 106: 00.0 Noble Gas 9ose Rate Limit)I / Eia 3 ,17E-05 uCi/cc P Frocess ASP

2.94E-03 uCi/sec
10OIE04 uCt/sec
2.94B-03 UCL/sec

1.77E*03 UCi/sec
8.83E-02 uCil/sec

.NDTI: A.1 equarcoai used above are from ODCM procedure 1/2-OCL3-2.02, Section 8.1.2

Trip -. HSP .. 6.3b -oS ' - ,1 !5 1 ,v)
Trip -- ASP - 3.17E 00 . (1 .15 - .10N

4,.1865 u(7l'93: trrip MSP 1 2.22E-03 uCi/sec
2.19E-1 uCoIc - Trip ASP ' 6.09E,02 uCilsec



c~ont;uoii8 Release

Ur.11t 2 Jecontamiafltion Rt.,lding Ver= Path-day Gaseous Effluent Monitor

ERS-HHM-87-014
Revision 4

Attachment 3
page ;?,(a

AltSum Ai

I. Yr 4*m

F r V-

9 X. 11'

10 xe 170.3m

10 xe l131,

12 Xe 13.1 5

13 Oc-1OS

1C . A 137

15 Oe -138

Ci, E 01

A,.OE00

GO01)

e4 00. 009

.40.00Er

* 7:0.140

0 GDE.oc

0.00F.00

4.0.00r.i

o . 000, .0"

axemy

I . I- E+0>3

1 .010.01

.;I .IE. 04

.566L.04

1j. 15F.04

2.3 l. IE;.*2

2 .94E0.0

1 . 2E.03

I .81E-03

I .42E030

S. 93E0)0

Ki~o

ov~emi yr

0GE, u..1

Q`0.1.00 )

0.100.+00

7 0E 00. ;

2 001F+ 0'

2 .0(0>0-7

2 .900E+.UO

fl.700F.00

0.006.002

2. 94E+02

mrem; yr
per

.46P4:.:3

.1.4E- 3

9.'/]E- 4"

2. 37E+03

0.00024U

7. 29r. 0

4 .760-.02

9.3.4E-02

3.06E,02

7.210.027

1 .80(603

1 .22E-04

4.13E, 3-

Mi.

per

.60,1 10

.9M11,041

1.03.0

1. 561Eý 0

) .7.7F. +02.

3.519,0.0

1.36E.03

1.92E.03

I 10,5E1)3

4. 21E-03

{10.1.----Si

mrem/yr
per

O.:E10, ;

0.000.,0.

0. OOE200

O.OO00

0.00E.00

0.00E,00

0.009,00

6.940,02

0.00E.00

(,,OOF.+0O

0.001E.00

6.94E002

iCi , nor

G .00E00

0. 0,: . 00

0.,0E, 00

0. 000. 00

0.00E.100

0000.+00
0. 00E*00

0. 00E. 00

C .008400O.OOE+0O

0 .00E.00
0.00÷0.02

-------- --------------

01 CI 01

Siot (2.122-2 Owl/Y

uCi /cc

0.00E000

0.002,010

0. 00F.00

0.00E00)

O.OE000

O.OOEO00

0.00.E00

3.15E-03

O.O0E000

0.00E.00

000.O0

0.00E.O0

3.156-03

cor
par

uCi/cc

3.79E, 07

0. 000.:0

3.20E,07

3.60E0*0

3.7 3E.07

3.05L-07

) .1 2E+07

) .86E,07

2.44E.07

2.86E+07

1 .80E.07

7 .22E+06

3.86E,07

3.78•,07

4.920+07

CR

CIMO

cpv

0.00E.00

C.OOE,00

C.OOE+00

O.OOEO00

0.00E.00

O.OOE00

0.0010.00

O,00E-00

0.00E000

0.000.00

5.66P-04

O.OOE*00

0.00*E00

O.OOE+00

0.000*00

5.66E*04

.4:-s ecin,3 - x,0 (Froam OCM00 proredure 10/2-ODC-2.02. S9Otion 8.1.2)
12470X Cfa,. -Plo-i.te (From, 0CMC procedure l/2.-0W0-2.C'2. Section B.-..21

OtITotal Body) - 500/(x./() sumti.Si) = 1.84E+04 uCi/sac
Oti~kin) = 30001IaIO( a...lLi.1..ll~iIi = 4,660.04 uCi/sec

L.oceSt 01. Va!-,e .1.84E*04 u00/sec
Ai: Assume 100% Xe-.J) lie; No Sourc.ATero, ir. ODC14 procedure 112.ODC 2.02, Attachmenrt A. Table 2.1 lb
Xi.1.i. & Eli: From, (3CM procedior, '?12-00-2.Q02 Ar.7a-vc- .1 *.'.. l 2.2711
Ri: From. CLO~lI proc~edumre I 2OC.0,Attachment, 8, Tab10 >.:-21

Cervarsiorn ('aetor , I , Via.

('rocens ASP M ((C1 Y (20%; Sire. NOblc Gas 12U05 HRat Lcimit )I UsO

B'.S6E 00 ..CO/cc'cPA.

I. M:-C-3 v~l/cc *Procesa 000
9.44E-04 uoiicc *Process ASP

NctEO All OqUatinnA .30d Above are nom. 00C.4 procedure 112-014-2.02, Section 8.1.2

Trip -- SP 1 1.899-20 0 It * .35 - .101 1.30S-03 uCi/cc
Trip -- ASP 9.44E-34 / Ut .35 - .]01 ) 6.51E-04 uCi/cc
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Att,achmevt 3Storage Vault Vent Pathway Casurus 6)1 1:,en. Nor. i ocr

Nuct ± Icd

Ar-41

yr-SO.,

4 Er-85

f Kr-S?

'; Kr-S9

Kr-90

1 Xe-lI>,,

3: Xe-OD3

12 Xe-135v

U Xe-.37

i5 Xe-:1 3

7otal•

Ai Sl

Ai/Sum Al

C:.:yr

2.ý3F.02

0.0E.00

0.01.00

0.2K-OS

0.0E.00

8.3p-01

0 .0g.00

8.2E-00

601. :-Oo
0. 22.20

O.JL+31)

0.0Y,30

2.41.02

0,.O'E. 00

,1, 0.0CO

5,02E -0.

9.62K-SI

0.00Ev 00

3.00E-00

0.00E2-0

0.00E.Co

2. 00E.00
0 -006.00

K:

-reniyr
per

IL• 66E,0

1 . 461 -' 3

7 . 07.112

7 .,1 E+02

2.474.-4

3.• 666.104

1.56•-04

2.93E 02

2 .94E.')2

o . :22-)) ) :I

0,632,03

per
uci/M.3

Q.0.0c6. 10

5.87E 02

1.551101

0.00II00

0.00E.00

O.OOE+00

3. 181-01

0.OOE-00

1.01E.02

0 . (0DE.0K-

0 .0 E-!- 0

o.0-E+UO

06006.00

2.626-01

L.I

:nremeyr
per

uC3).vIO

2.69E.03

1.46RK03

1. 34K0.0

2.37F-03

1.01C-04

7.29E-03

4 .762.02

9.894202

7.11E.02

0.22F-C4

4.13E60.

Ii

mradiyt
per

u/Cilr3

9.30E,03

1.23E,03

I.129.01

6.17E.03

1,.52E04

i,13E-04

1,636.04

1.562-02

1,272-02

3.5 3•.02

3.) 6F-03

.92h.03

51lE1-03

9.21E.03

------------

wren.iyr
per

0.00S-00

0.5060•0

1 .418-01

0.009-00

0.OOE+00

0.001-00

O.OOE,00

2.25E,00

0.00E.00

2.38S*01

0.006.00

0.0E.00

uCO/aec

O.O.00

0.006.00

I.22E,00

2.346-04

0. 006-00

0.006E0)

0.45E+01

0. OOE+00

R.35+.02

0.O0E400

0. 06 Cv 00

'.00C.00

uCi/cc

0.00E600

0.006-0

0.202-06

2.486-02

0.002+00

O.OOEO00

0.00E+00
0,006.00

8.96E-05

O.OOE00

8.85E-04

O.00O-00

0.006-00
O.(OJE-OO

0.002-00

0.00E-00

2.586E-02

1~o 2.1213-3 4(3/6

21

cpm
per

ucO /cc

3.79E607

O.OOE÷O0

3.20E.07

3.608-07

3.73Es 07

3.05E.07

3.72E607

3. 86E-07

2.44E607

2.86E+07

1.80E+07

7.226*06

3.86E+07

3 .?5E2 07

3 .52E.07

CR

CiEi

cpm

0.001-00

O.006.00

4.15E.01

8 .94E+05

0.00KE00

0.00E+00

0.006*00

0,000.00

2.19E*03

0.00E+00

1.59E.04

0.00S.00

C0.0)6-00
0'.002-10

0.0013-00

9.12E.05

9.24E US soe/in3 - x/Q (From oD1m procedure :/2.0tI--.,:2, Section 8.0.2) Qt)('raoal Body) ý 500i(x/Q) sum(Ki~t) v 2.09E605 uCl/sec
2 Cf0 rfn. FlOwr-roe PFrot O17M procedure 1/2-0X-2.02, Section 9.1.2) Ot)Skin) - 3000i(x/(0v) vsLivl.IMiS0 . 2.43E*04 uCi/sec

Lowest Ot Value - 2.43E-04 uCil/sec
At: From OeM procedure 1/2-Or-2.02, Atrachment A. Table 2 ..-lb (le; 3WS short term)
kii:, : & Mi: From O10M procedure 1,2 ODC-2.02. Attachment G, Table 2.2-11
E6: FrCm Of1C2 procedure 1'2-O)'-2.02, Atrac hene ), Table 2..2b

CR * .,..(CiEi) - 9.12E-05 cpm
90- (C R) / (Sum Ci) I 3.53E-07 CpM/uCi/co

Cunver.ion Factor I / Eia - 2.83E-00 uCI/cc/cpm
DV *CR 0 Eia * 2.58E-02 UCi/cc

Proceses lSP - ((CR) 0 1604: Site Noble Gas Dose Rate Limit)) / E63 - 1.55E-02 uCw/cc - Process HSP
Process ASP a ((Ok) x (30%: Site Noble Gas Dose Rate Limit)) / Sis * 7.749-03 uCi/oc - Process ASP

-10T: All equations :.secd abavc ore irton =2(14 procedure l/2-ODC-2.02. Section 8.1.2

Trip -- lisP- 1.6-02 / . I .35 .103 * 1.07E-02 o.Cicc
Trip -- ASP * 7.74F-03 / (1 * .35 - ,L0) * 5,34E-03 uCi/cc
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?ticilide

3 Kr Sr.,

4 Kr OA

Kr 57

0 Kr-Oi

V rOR

2'. Xe, i]5A

33 Xe-tj3

151 Xe-I1O

To-eO

Ai Si Ki
....... ......... ........-

AL/Suit A!

Inei, yr
per

Ci. yr

0.EOR 0M

i.OH-00

.0 O-00

0.02*03

is. 0E- (I-

3. OK. 0j

3,.02.03
I.0E.i)0

V.UE-OQ

0. UE*.0

u. j)EKEl

0.!E-r3

uCi /m3

). 0D00E,00

- 600E+00

0. O0•t0t)

0. OCX. 0.1

*. 3132,-00

.).00,1R3w

,I "O. Oct0

I3.00E-03

3.00E.03

0.000+00

.00E 00

7. 562-02

I. ]IR.;3

I1(22.E01

5 -0E8-03

I .4 -RE '34

1 .1 -6 .K 4

932. 1

3.2 .

3. 22.-03

per
uC /I m3

0. 'OEý00

0.00E.00

0.O0F-00

0.00L-00

0.00 2-30

0.0E',,0

0.008-.00

.03. 0;I ,0,.

2 .94E;)2

0.0/ ItiE :O

0. COE., 00

it . C 3 K.0

0.00VIO

2.94E,02

Li

inrein yc
per

uCi is]

2 .69F-WJ

3. i0E.00

1. 46E03

I.34E203

9 73T.03

2.37/E2-

I. 2E,04

4.13E-03

Mt

iiradlyr

per

9. 3U3K03

1,.932' 03

3232.+03

8.9 M8.43

1.52E404

1 .7.1 r.(14

I . 6E-,02
1.3.327. 02

S.)F-02

3.GE-03

1. 5E.03

1,921E.0

9.212.83

( Ll~ I -11) 91

mrem/yr
per

0.00E.00

0,00R.0/

O .OOCt-00

0.00KE00

0.00M.00

0. COE-O0

Ct. 0,;-0

U. COE.; it

C . CJEK00

6.94" .0,;2

C.00E.3i

C .ODE-. D

0.002.00

C. ORE, 00:

S-.94-----02
6.94E,02

uC i/sec

O.O*00

0.008.00

0.,00E, 00

0.OOCRO0

0.202.0(1O

0.00K,00

C; •OE- -O V
.102U'F .'0(

2.311 .04

.00 E-30

0.00E.00

0. 60E +00

1i Ci

SlOt (2.12E-3 QI)/F
------. -. -.------------

uCi/cc

0.00E.00

O.00E*00

C" .002-00
O.O0E-00

0.00F-00

.*. 00 K. 00

0. 00E- 00

,00 2'00

0.002' 00

1.022-03

O. 002.,00

0,002-00

0.082*00

O.0CER0C

I1.612-03

clpn
per

tiCK/cc

3 .79E+07

0.00C*00

3 .20E.07

3.602-07

3 .73E.07

3.05S.07

3.72E.07

3.806E,-0

2.44E-037

2.6M. 07

1.80E-07

7.22E,06

3.88S-07

3.78E207

3.052E07

CR

Ci1l

Opm

O.OOE0-D

0.002,00

0. O00 88 0

0-OE*00

O.OOE00

O.OOE00

0.00. 00

0.00'.+ lO

0 8O0E+OO

0.002*00

2.89M-04

0.00E+00

O.0OOE0*0

O.OOE0O0

0.00E+00

2.89E.04

7.,35-0S sec/ml - x0 (Wro, ODUCM procedure 1/2-OLC-2.02, Section 8.1.2) OtLTotal Body) - 5001IxlQ) sumwKigil
50556 cfm - Ph wrate (From orCY procedure Ii2-ODC-2.03. Section 8.1.2) Ot(Skin) - 3000/(x/Q) sus(L+l.1MiI)Sl

Lowest Qt Value
Ai: Assume 100% Xe-233 lie; No Source-Ton.i in ,ODCM procedure 1/2-0C-2.02. Attachment A, Tablo 2.1-lb
it 1. & Mli: From ODCM procedure I/2-0LX-2.02, Attachmen. G, 'isble 2.2-11
ti: From ODCM procedure I 2-OECX2-.02, Attachmeilt B. Table 2. 1.2b

CR - Slz(CiEi) * 2.899+04 opt
Lie * (CR) t (Sum Cl) 1.80rO07 cpm/uCi/cc

Conversion Factor 1 / Ela - 5,56E-08 uCl/cC/cp.s
DV * CR I Eim 1 .1E-03 uCi/uc

Process ISP ' 33CR) . (60%; Site Noble cao Dose Ra"o LimJit)) / Rti c 9.63E-04 uCi/CC P Process HSP
Process ASP H (CR) x WA: Site Noble Gas Dose Rate Lfilt)) / ElP * 4.82E-04 uCi/Cc - Process ASP

KME: All equationsop eo. above are from O.CM procedure 1/2-ODC-2.02, Section 8.1.2

2.31E+04 uCilsec
5.88E+04 uCi/sec
2.3IE+04 u.CI/sec

I)I, Trip - HSP - 9.653-04 i (1 - .31 - .10) - 6.64t-04 uCil/c
Trip ' ASP - 4.82E'04 / (1 .3, - .101 3.32E-04 uCi/ce
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Nucl ide

1 Ar-41
2 Kr-93.
3 Kr-85.
4 Kr-85
S Kr-876 Kr-80

7 Kr-69
8 Kr-90
9 xe-131m
10 Xe-133m
11 Xe-133
12 Xe-135m
13 Xe-135
14 Xe-137
15 Xe-138
16 1-131
17 z-132
18 1-133
19 1-134
20 1-135
21 Co-5S
22 Co-60
23 Me-54
24 Fe-59
25 Sr-89
26 Sr-90
27 Cr-134
28 Ca-13

7

29 C-14

N4 Totals =
PI Totals -
Sum Totals

Ai

OLD VERSION

from
1/2-0DC2.02

Attachment A
Table 2.1-1a

and/or
Table 2.2-2a

Revision 0

(Ctlyr)

0.0m.00
3.7E004
3.90.03
7.2e-01
7.8E-04
5.DE-03
3-LE-06
0.09.00
1.3E-02
2.2E-02
I.9E.00
4.4E-05
1.9E-02
6,3E-06
'.2E-04
4.7E-04
2.5E-06
8.4E-05
4.70-07
1,49-05
1.6E-05
7.4E006
4.90-06
1.6E-06
3.7E-07
6.6E-08
4-9S-06
8.4E-06
O.OE.00

2.7E400
6.1E-04
2.7E.00

Ai

NEW VERSION

to
I12-0DC2.02

Attachment A
Table 2.1-la

and/or
Table 2.2-2a
Revision I

(Ci/yr)

0.06.00
5.2E-03
5.5E-02
I,00÷Q0
I.I-02
7.0E-02
4.39-05
0.00E00

.60E-01
2.IE-01
2,7E-01
6.2E-04
2.7-T01
8.8E-05
1 .7E-03
6.66-03
3.SE-06
1.2E-03
6.6E-06
2.0E-04
2.2E-04
1.0E-04
6.9R-05
2.2E-05
5.2E-06
9.26-07
6.9E-05
1.2E-04
0.0O.00

3.8E.01
8.6E-03
3.8E.01

A4

INCREASE

from
OLD VERSION

to
NB4 VERSION

(Ci/yr)

0.006l00

4.81E-03
5.07E-02
9.36S.00
1.010-02
6.50E-02
4,03E-05
0.00E÷00
1.69E-01
2.66F-01
2,47E-01
5.72E-04
2.47E-01
8.19E-05
1.560-03
6.11E-03
3.25E-05
1.09E-03
6.11E-06
1.82E-04
2.08E-04
9.62E-05
6.3?E-05
2,08E-05
4.61E-06
8.58E-07
6.376-05
1.093-04
0.006E00

3.490.01
7.996-03
3.49S.01

5 clm O l1d Containment Vacuum Pump Flowaete used by S&W
in SWEC Calculation URtB)-262

70 ctm New High Capacity Containment Vacuum Pump Flowrate
.ocaeented In ECP-02-0019, 11IE 32

14 - Factor of flowrate increase from the old pumpa to the new pueps

Al (OLD VERSION): from ODCM procedure I/2-ODC-2.02, Attachment A. Table R.1-29, Rev 0
These values were developed by S&W In Table 3 of SWEC Calculation UR(s)-262
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1.0 Background

CR 02-07068 raises an issue regarding the minimum requirements for BVPS Unit 1 and Unit 2 (licensing
basis/design basis) acceptability of the Ohio River as the ultimate heat sink and the acceptability of the
Intake Structure to supply adequate water flow from the river to the suction of the River/Service Water
System pumps for conditions which result in lower than normal river water levels.

A detailed multi-person review was completed by Regulatory Affairs on this subject. This extensive
review of applicable current and historical information concluded that the licensing basis for the ultimate
heat sink for both Unit 1 and Unit 2 is as follows:

The ultimate heat sink is comprised of the Ohio River, the Intake Structure and the River Water
System at Unit I and the Service Water System at Unit 2. The ultimate heat sink must be capable of
performing its safety function during all expected normal operational transients and during all design
basis accidents (DBAs). As per GDC 44, this safety function must have suitable redundancy in
components and features to assure that the safety function can be accomplished, assuming a single
failure- This single failure can be any active failure in the short run or any passive failure in the long
run of any man-made system, structure, or component either on site or offsite. The (passive) failure
of a tainter gate on the New Cumberland Dam, as shown in BVI UFSAR page 2.3-40, is the
bounding offsite single failure.

Based upon the above criteria, safety analysis is required to show adequate ultimate heat sink
capability for the following two bounding scenarios:

I A(ny) DBA as the initiating event with either the most limiting onsite single failure or the most
limiting offsite single failure and with either only onsite or offsite power. For this scenario the Ohio
River Elevation at the start of the DBA would be at level 664.5' msl with the design-minimum river
flow rate of 800 cfs, as per BV I UFSAR Figure 2.3-2. Adequate heat sink must be demonstrated for
up to 30 days following the initiating event.A dam failure which is beyond short-term Corp of
Engineers' ability to remedy (less than 4 hours) and which results in rapidly decreasing river level
would be sufficient basis to cause immediate shutdown of both BVPS units even with river water
level still well above 654' msl. Hence a (single) failure of the dam followed by a postulated DBA is
not considered a credible event. Additionally, if the dam failure is the initiating event, then a
subsequent postulated DBA would be second event, rather than a single failure. Postulating two
events occurring near the same time is not required.

2. The failure of the New Cumberland Dam as the initiating event and the most limiting onsite single
failure with either only onsite or offsite power. The limiting credible failure for a drought or other
normal condition would be the loss of a single tainter gate, which results in a low level of 648.6' msl.
The limiting credible failure for a flood condition would be the loss of multiple gates which results in
a low level of 654' msl. For this scenario, the licensing basis presumes that there is sufficient time
and cooling water flow to fully shutdown the station prior to reaching the low level (basis for the
Tech Spec imposition per SRP 2.4.11). The safety analysis would have to demonstrate that the
ultimate heat sink retains sufficient long-term residual heat removal capability after both Units are
fully shutdown. Adequate heat sink must be demonstrated for up to 30 days following the initiating
event. River water and Service Water availability to the plant is limited for this particular scenario by
the design of the intake structure. Minimum flow requirements for these systems are provided in the
appropriate Unit UFSAR for given accidents. For this particular scenario, neither the RSS heat



Beaver Valley Power Station Analysis Sheet
Design Analysis No. 10080-N-779, Rev. 1 Page L of 1t0

exchangers nor the Emergency Diesel Generators are required since it is not required to postulate a
Design Basis Accident or Loss of Offsite Power coincident with the dam failure. A single active
failure of a River Water/Service Water pump or a residual heat removal pump will be assumed for
each unit.

2.0 Objective

The purpose of this calculation is to examine the actual minimum amount of river water/service water
flow required to maintain the plant at cold shut down conditions, and compare that value to the amount
available to the operable Service Water/River Water pumps. This calculation will also determine the
allowable amount of silt build up in the bay based on river flow through the traveling screens and river
flow required for the Service Water/River Water systems. This calculation applies to both units.

3.0 Method

The available service water/river water in each bay is calculated based on methodology derived from
Stone and Webster Calculations that evaluated flow through the travelling screen from the river into the
bay. This will take into account assumptions of river elevation, silt level, and screen plugging amounts.

The available water will then be compared with the required flows. If the available flow is greater than
the required flow, stable long term cooling can be achieved. Recommendations will be provided based on
the results of the calculation.

For long term cooling considerations, a decay heat value for 70 hours after shutdown is used as the
amount of heat required to be removed through the residual heat removal heat exchangers to the primary
component cooling water system to the Service Water/River Water system. The STER program was used
to evaluate the minimum service water flow required to remove the specified decay heat value.

4.0 Design Inputs

I) Calculation 211 -EN-OL-043, Rev. 0
2) Calculation 8700-DMC-2299, Rev. 0
3) Calculation 12241-21 I-H-1081, Rev. 0
4) Calculation 11-H-5-004, 3/28/74
5) Calculation 10080-N-779, Rev. 0
6) 10080-DMC-0068, Rev. 0
7) Westinghouse Calculation CN-REA-01 -35, Rev. 0, dated 8/13/01, "Beaver Valley Decay Heat

for Power Uprate Project"
8) Westinghouse Calculation CN-SEE-01-89, Rev. 0, dated 10/31/01, "Beaver Valley 9.4%

Uprating Cooldown"
9) BVS-117
10) 2BVS-0012B

5.0 References

1) Unit 1/2 UFSAR sections 2.3 and 2.4 respectively
2) Unit 1/2 SER
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3) Condition Report 02-06899
4) 1OM-I0, 15,30
5) 20M-10, 15,30
6) Unit I & 2 Technical Specifications
7) Engineering Heat Transfer, 1977, Bhalchandra Karlekar and Robert Desmond
8) CR 02-07068
9) CR 02-06954

6.0 Computer Program Description

STER, a heat exchanger shell and tube evaluation program, is used to determine the minimum required
service water/river water flows to remove decay heat through the primary component cooling water heat
exchangers. This program utilizes standard heat transfer and conservation of mass and momentum
equations to calculate values such as outlet temperatures, overall heat transfer coefficient and heat
transferred.

Microsoft Excel is used to calculate pertinent equations.

7.0 Assumptions

For conservatism, maximum river temperature of 89 F for Unit 2 and 90 F for Unit I are assumed. Also,
minimum river level associated with severe drought conditions are assumed. These will provide the
lowest river level after tainter gate failure and create the greatest service water/river water flow
requirements.

It is assumed that between the time at which the tainter gate fails and the time at which the river reaches
the extreme low level of 648.6' (approximately 72 hours), both units are able achieve cold shutdown
conditions, This is based on the river elevation over time after a tainter gate failure as described in the
Unit I UFSAR, Section 2.3, attachment 2.3C. During this period, there are no restrictions for river supply
to the service water/river water pumps.

The travelling screen separating the river from each bay is assumed to have 13% of its flow area plugged.
This has been established as the BVPS practice through design inputs 1 through 5. This plugging factor
can be reasonably assured based on the monthly cleaning frequency of the screens- The only time this
assumption may not apply would be during high river level/flooding seasons. However, for the extreme
low river scenario, drought conditions are necessary to achieve a low river elevation of 648'7'.
Therefore, 13% screen plugging is a justifiable assumption. Also, the 13% is assumed to be on both the
inlet and outlet of the screen which equates to approximately 20% plugging on one side of the travelling
screen.

It is assumed that any bays that are out of service for a maintenance evolution such as bay cleaning can be
restored within 72 hours after the initiating event. Discussion with operations has identified that this can
be accomplished in approximately 8 hours. This allows for two operable bays to be available when
considering a single service water/river water pump failure on each unit.
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Acceptance Criteria

The acceptance criteria for this calculation is that the available service water/river water is greater than
the required service water/river water needed for long term cooling coincident with a tainter gate failure
down stream of the plant.

8.0 Body of Analysis

Flow Into the Bay

The purpose of this calculation is to determine if, after a tainter gate failure of a down stream dam, the
river level will be such that adequate SWS/RW supply will be available to provide long term cooling for
both Units. This can be accomplished in two steps. The first step will be to find how much flow is
available per bay for SWS/RW use. This is limited by the river water elevation and screen head loss and
is a function of the allowable silt level. Utilizing the equations derived in design inputs I through 4, the
following is known.

It can be assumed that any water passing through the travelling screen will be available for pump use in
the bay. Design input 3 references a Handbook of Hydraulics which provides the following equation for
flow through a system of freely discharging orifices, which is representative of the rear screen. The front
screen acts as a system of submerged orifices. The basic governing equation for orifices is as follows.

Q = C * a * (2 * g * h)l2 (Equation 1, D.I. 3)

Where C is the discharge coefficient,
Q is the flow rate in cfs,
a is the cross sectional area in square feet, and
h is the differential head across the orifice in feet.

The variable h is introduced above as the differential head across the orifice in feet. This is better defined
as the difference in height between the entrance and exit of the water passing through the screen. This
value is the height difference between the silt level and the height drained from the bay by the operating
pumps. A variable HL will now be introduced as the difference in height between the top of h and the
surface of the river.

Since there are 3 separate unknown variables, 2 more independent equations are needed to solve for Q, h,
and HL. The first equation will compare Q with h. Since the rear screen acts as a system of freely
discharging orifices with differential heads varying from y = 0 to y = h, an expression relating Q to h can
be found by integrating Equation I over the range of heads, 0 to h. This provides the following.

Q = 2/3 * C * L * (2 * g)1 2 * h112  (Equation 2, D.I.3)

Flow moving through the travelling screen is dependent on the open flow area through the screen. Design
Input 3 provides from drawing 8700-02.075-0004, screen dimensions which include the following. The
screen is made up of 12 gauge copper wire (0.105" Diameter) with 3/8" square openings. The length of
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the screen.is denoted as 14.0 feet (L). The percent of open area (area of a perfectly clean screen that

water can pass through) can be found as follows.

% open area = (0.375"/0.48)2 * 100 = 61%

Also, as stated in the assumptions, a screen plugging of 13 % is assumed. This equates to an open area of
8'7%.

From the Handbook of Hydraulics, referenced in Design Input 3, the orifice discharge coefficient, C, is
taken as 0.9 for submerged square orifices with rounded comers.

Q =0.61 * 0.87 * 2/3 * 0.9 * 14 feet * (2 * 32.2 ft/sec2)1/2 * h3/2

Q = 35.77 - h3"

The second independent equation determines the water surface elevation in the river (HL). In order to do
this, the head loss through the outside face of the screen must be found. Knowing h & Q, the orifice
equation can be used to relate Q with HL. The front screen in this case acts as a submerged orifice so the
orifice equation will be used as is.

Q = C * A * (2 * g * HL) 112

C = 0.9 (see above)

A = 14 feet * 0.61 * 0.87 * (h + HL)

Q = 53.66 * (h + HL) * (HL)1/2

The two independent equations, combined with the original orifice equation are utilized in an Excel
Spreadsheet to iteratively solve for h and HL given an assumed flow rate. Then the flow rate is back
calculated after being associated with a specific silt height. The Excel Spreadsheet and the graph of
available flow in the bay versus silt height are attached to this calculation. The attached spreadsheet
shows that with a level of silt less than or equal to 16.4 inches, a maximum flow rate of 15365 gpm can
be obtained from the river at an elevation of 648'7". The 16.4 inches is coincident with the top of the
traveling screen lip, below which, no flow may pass. Attachment 1, page 3 provides a figure, which
shows the relationship between river flow through the screen and silt level. River Surface

Elevation

STravelling Screen



Beaver Valley Power Station Analysis Sheet
Design Analysis No. 10080-N-779, Rev. I Page Sr of j4

Minimum required flows for Unit I are given in UFSAR Table 9.9-3, River Water System Flow
Conditions. For a design basis accident coincident with a loss of offsite power, the river water system is
required to provide 8470 gpm of river water to safety related components. However, for the dam-low
river elevation scenario, neither a LOOP or design basis accident can be assumed as coincident so the
Recirculation Spray Heat Exchangers (8000 gpm) and the Emergency Diesel Generators (350 gpm) are
not required as loads. Therefore, only the charging pump lube oil coolers (20 gpm) and the control room
cooling coils (100 gpm) are required for a safe shut down. These provide a total 120 gpm plus the CCW
loads for unit 1.

Minimum required flows for Unit 2 are given in UFSAR Table 9.2-2, Service Water System Flow
Requirements. For a Loss of Offsite Power, the service water system is required to provide 6909 gpm to
the safety-related components in the system. However, for the dam - low river elevation scenario, a
LOOP is not assumed to be coincident with the dam failure, therefore, the diesel generator flow of 625
gpm is not required. This leaves the required loads for the charging pump lube oil cooler (20 gpm),
Safeguards AC Unit (100 gpm), Control Room Cooling (100 gpm), Alternate Shutdown Panel (17 gpm),
MCC coolers (5 gpm), and the pump seals/motor cooler/strainer backwash (50 gpm). The above gives a
total of 292 gpm plus primary component cooling water system loads.

Long Term Cooling

The purpose of this calculation is to ensure adequate flow is available for long term cooling. The
minimum flow required for long term cooling is assumed to be required approximately 72 hours after dam
failure and shut down initiation. This, in accordance with section 2.3 of the Unit I UFSAR, is when the
river will have reached its minimum level of 648.6 feet.

The decay heat value present at this time is obtained from design input 7. The decay heat will be
approximately 12.2 MW, which converts to 41,626,400 BTU/hr. This value is divided among the active
RHR heat exchangers giving a heat load of 20,813,200 BTU/hr per heat exchanger. This single heat
exchanger heat load was the target heat transfer value for iterative STER program runs varying the service
water/river water flow rates to achieve the minimum required flow rate to remove the specified heat load.

Data assumed for the primary component cooling water heat exchangers in the STER runs are as follows:
Mass flow rate of the Unit I primary component cooling water is 2,000,000 Ibm/hr (Design Input 13).
Inlet temperature of the river water is 90 F and outlet temperature of the Unit I primary component
cooling water is 124 F (design input 8). Mass flow rate of the Unit 2 primary component cooling water is
2,500,000 Ibm/hr (design input 10). Inlet temperature of the service water is 89 F and the outlet
temperature of the Unit 2 primary component cooling water is 120 F (design input 8). Design values
taken from the vendor specifications (design inputs 9 and 10) are utilized as the pertinent data for the heat
exchanger evaluation.

Further information was required as input to STER. The inlet temperatures for both the shell and the tube
side are required, however, only the tube side inlet temperatures were known. Using standard heat
exchanger and mass/energy balance equations about the primary component cooling water heat
exchangers:

Q = m * cp * (Th - Tc), Q = U* A * LMTD and

LMTD = ((Thi-Tci)-(Tho-Tco))/LN((Thi-Tci)/(Tho-Tco))
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Where m is the mass flow rate for the specific shell or tube fluid in pounds per hour,

cp is the specific heat of the fluid (1.0 for this analysis), and

Th and Te are the inlet and outlet temperatures of the heat exchanger (hot and cold) respectively.

U is the overall heat transfer coefficient and A is the heat transfer surface area in square feet.

LMTD is the log mean temperature difference in F.

For this analysis, Thi is the CCP inlet temperature, Tei is the service water/river water inlet temperature,

Tho is the CCP outlet temperature and Tco is the service water/river water outlet temperature.

First, LMTD is calculated using LMTD = Q/(UA).

Then the inlet CCP temperature is solved for using the mass-energy equation Tci = Tco + Q/(m*cp)

This temperature value was calculated for both units yielding 134.4 F for Unit I and 128.33 F for Unit 2.

9.0 Results

The STER outputs attached to this calculation as attachments 2 and 3 show that the minimum required
river water flow rate for Unit I is 1408.93 gpm per CCP heat exchanger, and the minimum required
service water flow rate for unit 2 is 1448.73 gpm per heat exchanger. Approximately 1500 gpm river
water/service water flow is required per operating heat exchanger (a minimum of 2 heat exchangers per
unit are assumed to be operating).

Attachment 1, page 3 shows the available flow per bay based on the current silt level at a river elevation

of 648.6'.

10.0 Conclusion

In order to maintain cold shutdown and cooling of essential loads, a minimum service water/river water
flow rate of 3120 gpm for Unit 1 and 3292 gpm for unit 2 is required per operating train. However,
20M-30 provides minimum flow limits for the Unit 2 service water pumps. It states that a flow rate of
7500 gpm can only be maintained for 4 months without expected pump degradation.

In accordance with attachment 1, page 3, 7500 gpm flow through a travelling screen corresponds to a silt
limit of 22 inches. In order to protect the service water pumps from a lack of suction head, a silt limit of
22 inches shall be established, above which, bay operability shall be questioned. Also, bay flow limits of
7500 gpm shall be established to protect to protect the pumps from operating below minimum flow
requirements and limit pump flow based on the available flow into the bay through the travelling screens
to a value corresponding to the maximum allowable silt limit of 22 inches. These limitations are required
when river elevation is below 650'.
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The current bay cleaning procedures state that if the as-found silt levels are in excess of 15 inches, the bay
should be clean. It is recommended that this limit remain, however, if the operability limit of 22 inches is
exceeded, a condition report shall be written and addressed accordingly.
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STER - 4.12 l ciI.ck c'

SHELL AND TUBE HEAT EXCHANGER RATING PROGRAM

Copyright 1987 by Holtec International. All rights reserved.
This computer code is QA validated under Holtec International's QA program

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
H:2CCS-E21.PPS

380 tubes plugged

Component Identification: CC-E-IA
Component Description: unit I ccr hx

Method of calculation: DESIGN POINT

This report was created on: 9/19/2002 at 8:37:13.56
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STER - 4.12 9/19/2002 at 8: 37: 13

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
H:2CCS-E21.PPS

380 tubes plugged

Component Identification: CC-E-IA
Component Description: unit 1 ccr hx
Method of calculation: DESIGN POINT

***** EQUIPMENT CONFIGURATION *****

PARAMETER VALUE

Number of shells in series/parallel
Shell type
Number of tube passes
Number of tubes(holes in tubesheet)
Tube outside diameter, inches
Tube wall thickness, inches
Tube material: 304 STAINLESS STEEL

Tube material thermal conductivity,Btu/hr/ft/
Tubeside inlet nozzle diameter, inches
Tubeside outlet nozzle diameter, inches
Effective H.T. surface area, ft^2
Eff. Tube Length (ft.)

1/ 1
E

1

748
.7500
.0370

8.83
18.00
18.00
5970.0
40.648

QA REFERENCES

********* DESIGN POINT

PARAMETER TUBESIDE SHELLSIDE

Temperature, deg F inlet/outlet 83.00 / 102.30
Flow rate, 1000 LB/HR 2900.00

Pressure drop, psi 10.00
Fouling resistance, (i/Btu/Hr/ft^2/F) .001500

Overall h.t. coefficient 224.
Shellside h.t. coeff. (finned tubes only)

151.50 / 123.50
2000.00

13.00
.000500

QA REFERENCES

spec sheet U value- 10% tube plugging
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STER - 4.12 9/19/2002 at 8:37:13

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
H:2CCS-E21.PPS

380 tubes plugged

Component Identification: CC-E-lA
Component Description: unit 1 ccr hx
Method of calculation: DESIGN POINT

***OUTPUT DATA***

Procedure # decay heat Date: 09/19/02

*** OFF DESIGN OUTPUT DATA ***

PARAMETER TUBESIDE

Fluid type WATER
Temperature, deg F inlet/outlet 90.00 / 119.92* 134
Flow rate, (1000 Lbm/hr)/(GPM) 700.00 / 1408.93 2000
Operating pressure, psig 50.00
Heat transfer coefficient, B3tu/F/ft^2/hr 544.71*
Pressure drop, psi .71*
Fouling resistance, (1/Btu/Hr/ft^2/F) .001500
Reynolds Number 15076.*
Heat Duty, Btu/hr----------- > 20885250.*
Overall h-t. coefficient ----------- >170.21*
Effective h.t. surface area per unit, ft^2 -------- > 5371.4*
LMTD ---- > 22.84*
Corrected LMTD----> 22.84*
Tubeside velocity, ft/sec --------- > 1.8724*

SHELLSIDE

WATER
.40 / 123.94*
.00 / 4048.15

100.00
765.30*

13.00*
.000500

0.*

1
129.17
61.596

.999
.3745
.509

Fluid property code
Reference temperatures, F
Density, Ibm/ft^3
Specific Heat capacity, Btu/lbm F
Thermal conductivity, Btu/hr ft F
Absolute viscosity, cP

1
104.96
61.943

.998
.3654

.645

NOTE: Tubeside fouling refers to inside tube surface
Shellside fouling refers to outside tube surface
* - Indicates values calculated by STER.



2 FC,P241.cJO6-
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SHELL AND TUBE HEAT EXCHANGER RATING PROGRAM

Copyright 1987 by Holtec International. All rights reserved.
This computer code is QA validated under Holtec International's QA program

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
H:2CCP-E21.PPS

10% tubes plugged

Component Identification: U2CCP
Component Description: unit 2 ccp hx evaluation

Method of calculation: DESIGN POINT

This report was created on: 9/19/2002 at 8:57:35.16

STER - 4.12 9/19/2002 at 8:57:35

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
H:2CCP-E21.PPS

10% tubes plugged

Component Identification: U2CCP
Component Description: unit 2 ccp hx evaluation

Method of calculation: DESIGN POINT

***** EQUIPMENT CONFIGURATION *****

PARAMETER

Number of shells in series/parallel
Shell type
Number of tube passes
Number of tubes(holes in tubesheet)
Tube outside diameter, inches
Tube wall thickness, inches
Tube material: 304 STAINLESS STEEL

VALUE

1/ 1

E
1

956
.6250
.0490
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Tube material thermal conductivity,Btu/hr/ft/
Tubeside inlet nozzle diameter, inches
Tubeside outlet nozzle diameter, inches
Effective H.T. surface area, ft^2
Eff. Tube Length (ft.)

QA REFERENCES

8.81
20.00
20.00
6251.0
39.962

bvs-12b
2Hx

********* DESIGN POINT *

PARAMETER TUBESIDE SHELLSIDE

Temperature, deg F inlet/outlet 83.00 / 108.00
Flow rate, 1000 LB/HR 2500.00
Pressure drop, psi 10.20
Fouling resistance, (1/Btu/Hr/ft^2/F) .001000
Overall h.t. coefficient 272
Shellside h.t. coeff. (finned tubes only)

135.00 / 120.00
2500.00

14.00
.000500

.00

.00

QA REFERENCES

bvs-12b

STER - 4.12 9/19/2002 at 8:57:35

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
H:2CCS-E21.PPS

380 tubes plugged

Component Identification: U2CCP
Component Description: unit 2 ccp hx evaluation

Method of calculation: DESIGN POINT

***OUTPUT DATA*4*

Procedure # decay heat Date: 09/19/02

*** OFF DESIGN OUTPUT DATA ***
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PARAMETER TUBESIDE SHELLSIDE

Fluid type
Temperature, deg F inlet/outlet
Flow rate, (1000 Lbm/hr)/(GPM)
Operating pressure, psig
Heat transfer coefficient, Btu/F/ft^2

WATER WATER
89.00 / 118.04* 128.33 / 117.88*

720.00 / 1448.73 .2000.00 / 4017.72
50.00 100.00

/hr 712.74* 989.45*
Pressure drop, psi 1.04"
Fouling resistance, (I/Btu/Hr/ft^2/F) .001000
Reynolds Number 15331.*
Heat Duty, Btu/hr ----------- > 20830590.*
Overall h.t. coefficient ----------- >205.62*
Effective h-t. surface area per unit, ft^2 -------- > 5623.3*
LMTD----> 18.02*
Corrected LMTD----> 18.02*
Tubeside velocity, ft/sec --------- > 2.4791*

8.96*
.000500

0.*

Fluid property code
Reference temperatures, F
Density, lbm/ft^3
Specific Heat capacity, Btu/lbm F
Thermal conductivity, Btu/hr ft F
Absolute viscosity, cP

1
103.52
61.962

.998
.3649

.655

1
123.11
62.063

.998
.3724

.539

NOTE: Tubeside fouling refers to inside tube surface
Shellside fouling refers to outside tube surface
* - Indicates values calculated by STER.
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1.0 Background

CR 02-07068 raises an issue regarding the minimum requirements for BVPS Unit I and Unit 2 (licensing
basis/design basis) acceptability of the Ohio River as the ultimate heat sink and the acceptability of the
Intake Structure to supply adequate water flow from the river to the suction of the River/Service Water
System pumps for conditions which result in lower than normal river water levels.

A detailed multi-person review was completed by Regulatory Affairs on this subject. This extensive
review of applicable current and historical information concluded that the licensing basis for the ultimate
heat sink for both Unit I and Unit 2 is as follows:

The ultimate heat sink is comprised of the Ohio River, the Intake Structure and the River Water
System at Unit I and the Service Water System at Unit 2. The ultimate heat sink must be capable of
performing its safety function during all expected normal operational transients and during all design
basis accidents (DBAs). As per GDC 44, this safety function must have suitable redundancy in
components and features to assure that the safety function can be accomplished, assuming a single
failure. This single failure can be any active failure in the short run or any passive failure in the long
run of any man-made system, structure, or component either on site or offsite. The (passive) failure
of a tainter gate on the New Cumberland Dam, as shown in BVI UFSAR page 2.3-40, is the
bounding offsite single failure.

Based upon the above criteria, safety analysis is required to show adequate ultimate heat sink
capability for the following two bounding scenarios:

I. A(ny) DBA as the initiating event with either the most limiting onsite single failure or the most
limiting offsite single failure and with either only onsite or offsite power. For this scenario the Ohio
River Elevation at the start of the DBA would be at level 664.5' msl with the design-minimum river
flow rate of 800 cfs, as per BVI UFSAR Figure 2.3-2- Adequate heat sink must be demonstrated for
up to 30 days following the initiating event.A dam failure which is beyond short-term Corp of
Engineers' ability to remedy (less than 4 hours) and which results in rapidly decreasing river level
would be sufficient basis to cause immediate shutdown of both BVPS units even with river water
level still well above 654' msl. Hence a (single) failure of the dam followed by a postulated DBA is
not considered a credible event. Additionally, if the dam failure is the initiating event, then a
subsequent postulated DBA would be second event, rather than a single failure- Postulating two
events occurring near the same time is not required.

2. The failure of the New Cumberland Dam as the initiating event and the most limiting onsite single
failure with either only onsite or offsite power. The limiting credible failure for a drought or other
normal condition would be the loss of a single tainter gate, which results in a low level of 648.6' msl.
The limiting credible failure for a flood condition would be the loss of multiple gates which results in
a low level of 654' msl. For this scenario, the licensing basis presumes that there is sufficient time
and cooling water flow to fully shutdown the station prior to reaching the low level (basis for the
Tech Spec imposition per SRP 2.4.11). The safety analysis would have to demonstrate that the
ultimate heat sink retains sufficient long-term residual heat removal capability after both Units are
fully shutdown- Adequate heat sink must be demonstrated for up to 30 days following the initiating
event. River water and Service Water availability to the plant is limited for this particular scenario by
the design of the intake structure. Minimum flow requirements for these systems are provided in the
appropriate Unit UFSAR for given accidents. For this particular scenario, neither the RSS heat
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exchangers nor the Emergency Diesel Generators are required since it is not required to postulate a
Design Basis Accident or Loss of Offsite Power coincident with the dam failure. A single active
failure of a River Water/Service Water pump or a residual heat removal pump will be assumed for
each unit.

2.0 Objective

The base calculation for this addendum, 10080-N-779-1, calculated the bay limitations for the river water
and service water pumps with regard to a tainter gate failure of the New Cumberland Dam. The purpose
of this addendum is to evaluate the loads proposed to be throttled to ensure the bay limitation of 7500
gpm per bay is not violated. This calculation will ensure that the throttled loads are capable of
performing their design functions under any operating condition at a reduced flow. This calculation will
also provide a basis for the 13% screen blockage factor used in the bay flow limitation calculation in the
base calculation.

3.0 Method

The purpose of this calculation is to determine the amount of throttling, river water and service water
components must apply to their cooling supply provided by the ultimate heat sink in order to meet bay
flow limitations for extreme low river conditions. This is performed by utilizing the dual-train, river
water and service water, Flomap models obtained from design inputs 16 and 17. The Flomap models will
be performed iteratively, reducing flow through the Recirculation Spray Heat Exchangers until both
operating pumps for each unit meet the bay limitation of 7500 gpm.

This recirculation spray heat exchanger throttled flow value will be evaluated using the STER program, a
shell and tube heat exchanger evaluation program, in conjunction with referenced containment sump
conditions following a Loss of Coolant Accident.

Finally, the 13% screen blockage factor is evaluated with regard to river elevation and solid blockage
level of the screens, This evaluation utilizing the general flow through orifices equation will determine if
the 6" differential pressure alarm across the screen is adequate or if additional steps should be taken in the
low river level AOP to ensure screen cleanliness.

4.0 Design Inputs

I) Calculation 10080-N-779, Rev. I
2) Westinghouse Calculation CN-REA-01-35, Rev. 0, dated 8/13/01, "Beaver Valley Decay Heat

for Power Uprate Project"
3) BVS-139
4) 2BVS-12A
5) 8700-DMC-2353-1, "Evaluation of Tube Plugging Limits for the Recirculation Spray Heat

Exchangers at Beaver Valley Unit 1"
6) 10080-DMC-0696-0, "RSS Heat Exchanger Delta-P at Various Tube Plugging Levels"
7) Test Data from I BVT 2.30.1 on 4/10/02
8) Test Data from IBVT 2.30.2 on 12/20101
9) 2OST-30.2, Rev. 25
10) 2OST-30.3, Rev. 25
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11) Unit I UFSAR Figure 14.3-58
12) 10080-US(B)-223-1, Add. 2: LOCTIC Output
13) Letter NDIMLM: 0237 dated April 29, 2002, "Containment Analysis Inputs"
14) 10080-RT-l 13 drawing series, Revision 5
15) 8700-RT-1 13 drawing series, Revision 5
16) 8700-DMC-3136-2, Add. 3
17) 10080-N-785-2, Add. 2
18) 8700-DMC-2339-1

5.0 References

1) Unit 1/2 UFSAR sections 2.3 and 2.4 respectively
2) Unit 1/2 SER
3) Condition Report 02-06899
4) 1OM- 30
5) 20M- 30
6) Unit 1 &. 2 Technical Specifications
7) Introduction to Nuclear Engineering, Lamarsh
8) Fundamentals of Heat and Mass Transfer, Incropera and DeWitt

6.0 Computer Program Description

FloMap.PC 1.0 is an interactive program to aid engineers in the design and analysis of steady-state piping
networks using a non-compressible fluid. The analytical processing of FloMap is divided into two
distinct algorithms: a hydraulic calculation and a thermal calculation. In the hydraulic calculation,
FloMap determines the set of steady state continuity equations and Bernoulli loop equations that apply to
the network. These equations are solved iteratively to yield a flow and pressure distribution for the
network by following the principles of conservation of mass and momentum. The friction factor is
adjusted during the solution process based on the calculated Reynolds number. The hydraulic calculation
is considered converged when the change in flow rate between successive iterations is less than the
criteria for that calculation (0.01 gpm in this analysis). Since this problem was analyzed as an isothermal
problem, the thermal calculation portion of the code was not used.

STER, a heat exchanger shell and tube evaluation program, is used to determine the minimum required
service water/river water flows to remove decay heat through the primary component cooling water heat
exchangers. This program utilizes standard heat transfer and conservation of mass and momentum
equations to calculate values such as outlet temperatures, overall heat transfer coefficient and heat
transferred.
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7.0 Assumptions

For conservatism, maximum river temperature of 89 F for Unit 2 and 90 F for Unit I are assumed. Also,
minimum river level associated with severe draught conditions are assumed. These will provide the
lowest river level after a failure of the tainter gate at the New Cumberland Dam and create the greatest
service water/river water flow requirements.

In accordance with the licensing basis, a passive failure of the dam gate is assumed to happen 24 hours
after the initiation of the design basis accident. In addition to this, there will be a period of time before
the river level drops to elevation 648.6' as per Unit I UFSAR attachment 2.3C on page 2.3-40.
According to the figure on page 2.3-40, upon failure of the dam gate, the river will take approximately 43
hours to go from the plant design basis river elevation of 654' to 648.6'. A total of 67 hours exists after
the initiation of the design basis accident before bay flow limits will be required,

The heat load for the Recirculation Spray Heat exchangers is derived from design input 2, utilizing a
decay heat value from the core, 3 hours after the accident initiation for Unit I and 6 hours after accident
initiation for Unit 2. These values are chosen because they are the latest available data points in the unit
specific containment analyses. This is conservative when compared to the 67 hours mentioned above
since decay heat decreases exponentially over time.

According to design input 2, 3 hours after shutdown provides a decay heat value of 29.2 MW or
99,630,400 BTU/hr. This total heat load value is assumed to be released in its entirety to the containment
atmosphere where the spray removes the heat from the atmosphere and delivers it to the containment
sump. In the sump, two RSS trains or four recirculation spray heat exchangers divide the total heat load
evenly among themselves. This equates to a minimum required heat load of 49,815,200 BTU/hr per
recirculation spray heat exchanger train (2 heat exchangers per train, one or both may be operating). This
heat load value is conservative because the full amount will not escape the RCS, nor will it be completely
captured by the spray. This value is over double what would actually be present at the 67 hour time frame
where throttling of the RSS heat exchanger River Water/Service Water is expected to occur (21,325,000
BTU/hr per train or 10,662,500 BTU/hr per heat exchanger).

According to design input 2, 6 hours after shutdown provides a decay heat value of 24.6 MW or
83,935,200 BTU/hr. This total heat load value is assumed to be released in its entirety to the containment
atmosphere where the spray removes the heat from the atmosphere and delivers it to the containment
sump. In the sump, two RSS trains or four recirculation spray heat exchangers divide the total heat load
evenly among themselves. This equates to a minimum required heat load of 41,967,600 BTU/hr per
recirculation spray heat exchanger train (2 heat exchangers per train, one or both may be operating). This
heat load value is conservative because the full amount will not escape the RCS, nor will it be completely
captured by the spray. This value is approximately double of what would actually be present at the 67
hour time frame where throttling of the RSS heat exchanger River Water/Service Water is expecled to
occur (21,325,000 BTU/hr per train or 10,662,500 BTU/hr per heat exchanger),

The recirculation spray heat exchangers for both units are assumed to be plugged to their maximum
allowable levels given in design inputs 5 and 6. Unit I has a 56 tube-plugging limit and Unit 2 has a 60
tube-plugging limit as provided by these design inputs. It is recognized that separate tube plugging levels
exist for the individual heat exchangers at each unit. For example, the I RS-E-1 A and C possess 850
tubes and have a cumulative 56 tube-plugging limit for each train (28 tubes plugging limit per heat
exchanger). It is considered conservative to use the smaller heat exchangers because the total heat
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transfer surface area with maximum tubes plugged is smaller than the larger heat exchangers with their
maximum tubes plugged. Also, both Unit I trains are assumed to have the smaller, 850-tube heat
exchangers.

The sump temperatures for both units associated with long term cooling and sump recirculation are given
in design inputs I 1 and 12. The sump temperatures chosen are the long term constant temperatures
present at approximately 3 hours for Unit I and 6 hours for Unit 2 after spray initiation. It is assumed that
this temperature is present for long term sump recirculation which will be occurring when the river level
reaches the extreme low level of 650' because the temperature will decrease over time with decay heat.

The nominal test curves for the river water/service water pumps are used for the flow throttle analysis.
These are obtained from design inputs 7 through 10. It is recognized that when this test data is retaken,
this calculation may be impacted if the pump curve degrades. The purpose of using the test curves for the
pumps is to ensure the model reflects the most current as built information available for the plant in order
to ensure that pressure-flow indication specified in the conclusions of this calculation are accurate.

Acceptance Criteria

The acceptance criteria of this calculation are that the total flow out of any single river intake bay does
not exceed 7500 gpm and the recirculation spray heat exchangers maintain their design function by
removing adequate heat from the containment sump.

8.0 Body of Analysis

The purpose of this calculation is to determine the throttled flow value for the recirculation spray heat
exchangers with regard to bay limitations due to extreme low river conditions. Flomap input decks are
created for both units using the dual train models developed in calculations 8700-DMC-3136, Rev. 2,
Add. 3, and 10080-N-785, Rev. 2, Add. 2, for Units I and 2 respectively. The minimum operating pump
curve is replaced by a nominal pump curve derived from design inputs 7 through 10. The pump curves
used are shown below.

Nominal Pump Curve for IWR-P-1A from Design Input 7
Flow (gpm) Head (feet)

0.00 195.8
8000 169.5
8763 164.5
9200 162.4

Nominal Pump Curve for IWR-P-IB from Design Input 8
Flow (gpm) Head (feet)

0.00 208.8
8000 165.5
8763 162.5
9200 158.4
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Nominal Pump Curve for 2SWS-P21A from Design Input 9

Flow (gpm) Head (feet)
0.00 316.3
4000 315.7
6000 297.0
8000 285.9
9000 280.3
10000 273.3
11000 262.4
12000 250.6
13000 247.4
14000 220.6
15500 194.0

Nominal Pump Curve for 2SWS-P21B from Design Input 10

Flow (gpm) Head (feet)
0.00 316.3
4000 314.7
6000 282.0
8000 270.9
9000 266.3
10000 262.3
11000 254.4
12000 242.6
13000 228.4
14000 211.6
15500 185.0

The above data was input into Flomap with specified flows through the recirculation spray heat exchanger
paths. Flomap calculated the total flow removed from the bay by each operating pump and determines a
pump discharge pressure that can be used to verify this flow. It has been found that the Unit I
recirculation spray heat exchangers, 1RS-E-IA/B/C/D need to be throttled to 6200 gpm per train to
maintain the proper flow limits from the bays. Unit 2 recirculation spray heat exchangers, 2RSS-
E21A/B/C/D will need to be throttled to a flow of 5400 gpm per train to maintain proper flow limits from
the bay. The runs showing these results are attached to this calculation.

With discovery of the above-mentioned flow rates, the throttled flows need to be justified to ensure the
recirculation spray heat exchangers can perform their design function at the reduced flows. STER, a shell
and tube heat exchanger evaluation program was used to evaluate the decreased flow rates with design
temperatures, maximum tube plugging limits and calculated containment sump conditions. The following
evaluation takes into account the possibility of either 1 or 2 heat exchangers being put into service on
each train.

For Unit I, the following parameters are used in the STER run. River Water temperature is 90 F
(reference 6), Containment Sump temperature is 141 F (design input 1i), Recirculation Spray flow is
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1,750,000 lb/hr (design input 3) and fouling resistance factors of 0.0003 for the tube side and 0.0002
1/BTU/hr-ft2-F for the shell side are specified (design input 18).

For Unit 2, the following parameters are used in the STER run. Service Water temperature is 89 F
(reference 6), Containment Sump temperature is 109.9 F (design input 12), Recirculation Spray flow is
1,750,000 lb/hr (design input 3) and a tube side fouling factor of 0.0003 (design input 3) and a shell side
fouling factor of 0.0002 I/BTU/hr-ft2-F is specified.

A resultant heat load is calculated and compared with the required heat load assumed in the Assumptions
section of this calculation, 49,815,200 BTU/hr per recirculation spray heat exchanger train applicable to
Unit I and 41,967,600 applicable to Unit 2. The heat load for two recirculation spray heat exchangers
operating in the same train is half of this number, 24,907,600 BTU/hr for Unit 1 and 20,983,800 for Unit
2.

Finally, the 13% screen blockage factor shall be analyzed with respect to river elevation and solid
blockage level in front of the travelling screens. The generic orifice equation utilized in the base
calculation will be used to determine the relationship between head loss across the screen and the screen
blockage factor. The orifice equation is as follows.

Q = C * A * (2 * g * h) 1 2

Where Q is the flow rate in fl3/sec, C is the orifice coefficient given in the base calculation as 0.9,
A is the flow area consisting of Width * % actual flow area * % unblocked area * (h + HL),
Where h+HL is the total heigh& from the top of the solid blockage to the river elevation in feet,
And h is the head loss across the screens in feet.

The base calculation for this addendum developed an excel spread sheet that calculated the h+HL, total
height from the top of the solid blockage to the river elevation, for various levels of solid blockage and
associated bay flows. However, the spread sheet from the base calculation assumes a 13% screen
blockage factor, which means 13% of the flow area is blocked by debris from the river.

In order to justify the 13% screen blockage factor, a differential pressure value will be calculated based on
the 13% blockage factor, maximum allowable solid blockage levels and extreme low river conditions.
This will provide a guideline setpoint for operators to manually activate the screen wash pumps to clean
the travelling water screens during the critical time of a dam failure when this factor is critical to the bay
flow supply. Under normal and flooding river elevation conditions, the current differential pressure
actuated screen wash pump activation setpoint is more than adequate to ensure the screen cleanliness
levels are such that the pumps have adequate flow.

Solving the above equation for head loss, h, and including unit conversion factors, the following is

obtained.

Head loss, h (fi) = I / (2*g) * (35.314 ft3/m 3 * Q / (264.17 gal/imn * 60 sec/min * C*A)) 2

The gravity constant g is equal to 32.2 fi/sec2
The flow rate Q is assumed to be 7500 gpm based on bay limitations and 22" solid blockage limit.
C is given from the base calculation as 0.9.
A is derived as described above with the following values as given by the base calculation.
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Screen width is 14 feet, 61% of the total screen area is open for flow (not metal or other structure or
filler), 87% of the screen is not blocked from river debris, and the screen height is based on the difference
between 22" of solid blockage and the river elevation of 648.6', h+HL = 0.767 feet. The screen height is
derived from the Excel spreadsheet created in the base calculation of this addendum.

Head loss = 1/64.4 ft/sec2 * (0.0022 fi3-min/gal-sec * 7500 gpm / (0.9 * 14 ft * 0.61 * 0.87 * 0.767 fl))2

Head loss = 0. 16 ft = 2 inches differential pressure

Analyzing similar conditions with a 16.4 inch solid blockage limit provides a differential pressure across
the travelling screen of approximately 3 inches.

Results/Conclusions

The first portion of this calculation determined the throttled flow to the recirculation spray heat
exchangers to ensure that river bay limits are met under extreme low river elevation conditions. The Unit
I Recirculation Spray heat exchangers, IRS-E-l A/B/C/D, need to be throttled to approximately 3100
gpm each (assuming all four are in operation), or 6200 per train (assuming one heat exchanger per train is
operating) and the Unit 2 Recirculation Spray heat exchangers, 2RSS-E21 A/B/C/D, need to be throttled
to approximately 2700 gpm each (assuming all four are in operation) or 5400 gpm per train (assuming
one heat exchanger per train is operating).

In order to verify that the heat exchangers are throttled to the appropriate flow rate, the following
expected header pressures should be used as indication. The Unit I "A" pump discharge pressure should
be verified at approximately 48 psig and the "B" pump discharge should be verified at approximately 50
psig (say 49 psig as a general guideline). This pressure check can be performed using pressure indicators
PI-IRW-IOIA/B/C. The flow rate can also be verified through flow indicators FI-IRW-102A and B for
the "A" and "B" trains, respectively. These flow indicators are located before the branch off to the
individual recirculation spray heat exchangers and should be verified to have a reading of approximately
6200 gpm per train. It should be noted that the above pressures and flows are provided as guidance to
ensure specific limits are not exceeded. They are not exact requirements in that margin exists on the
positive and negative side of the specified values.

Unit 2 has the capability to read flow rates directly via a control-a-tron, therefore, this instrumentation
should be used to verify that no more than 7500 gpm is being taken from an individual bay. Also, due to
pump minimum flow requirements, it should be verified that enough flow is obtained from the bay via
this method.

The throttled flows are verified in the STER attachments to this calculation as meeting their design
criteria in being able to remove a specified heat load from the containment sump. As shown in the
attachments, each Unit I recirculation spray heat exchanger will remove 50,748,090 BTU/hr from a
required 24,907,600 BTU/hr with the specified conditions given above. Each Unit 2 recirculation spray
heat exchanger will remove 20,779,750 BTU/hr compared to a 20,983,800 BTU/hr with the specified
conditions given above. The large difference in the individual unit results are expected due to the large
difference in sump conditions at the time of evaluation- A much larger temperature difference exists for
the Unit I containment sump resulting in a much larger heat load removal. As seen above, the unit I heat
exchangers are more than capable of removing the required amount, however, the Unit 2 results are less
than the required heat load specified.
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However, the Unit 2 heat exchanger throttle flow is considered acceptable for the following reasons. The
heat load given is for 6 hours after spray initiation. This is approximately twice the heat load required to
be removed when the actual throttling will take place, approximately 60 hours later. Also, the
approximate heat load removed by the concrete and floor in containment is 6,660,000 BTU/hr after 6
hours. This is shown in design input 12.

The 7500 gpm bay flow limit is based on the minimum pump flow requirements for the Unit 2 service
water pumps. As stated in the 20M-30 precautions and limitations section, three minimum flow rates
exist. The following is permitted: a continuous minimum flow of 9100 gpm, a flow rate of 7500 gpm for
4 months, or a flow rate of 3750 gpm for 4 hours. As seen above, the 7500 gpm bay limit is not an
operability limit nor should it be viewed as such. It is meant to be treated as operator guidance to protect
the pump while maintaining required flows to the service water loads. The river water system has no
minimum pump flow limit specified, however, for conservatism, the limit shall be applied to both units.

The 7500 gpm also corresponds to the maximum flow entering an individual bay when an average build
up of 22 inches of solid blockage is present at the travelling screen. If it is verified that less than 22
inches of solid blockage is present, additional flow will be available for pump suction.

The current configuration for the travelling screens consists of the screen wash pump actuation and an
alarm actuation when six inches of differential pressure is experienced across the travelling screens. At
this setpoint, the screen wash pumps actuate, which clean the travelling screens and remove the debris
from the screen. When the differential pressure reaches 2 inches across the screen, the screen cleaning
system automatically shuts off and resets. It is suggested that, during extreme low river conditions, the
differential pressure across the travelling screens should be monitored to ensure that the 13% blockage is
not exceeded because this will impact the amount of flow permitted into the bay. If a differential pressure
of 3 inches or more is present on LS-ICW-10lAI through D2, operators should manually start the screen
wash system.

In conclusion, to maintain a bay limit of 7500 gpm under extreme low river elevation conditions
coincident with a design basis accident, the recirculation spray heat exchanger trains should be throttled to
6200 gpm per heat exchanger at Unit 1 and 5400 gpm per heat exchanger at Unit 2. This will ensure that
the pumps are protected from minimum flow limitation degradation and all the required service
water/river water flows will be met.
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FLOMAP-PC Revision 1.0
U-I River Water System, New MOP for 1R14 Test Results, VS-E-14
dual train header Nominal pump with dam failure
Fluid: WATER Type of Calculation: Isothermal

From To Resistance
Path

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Node
1
2
3
4
5
6
7
8
9

10
14
15
16

6
11
12
13

4
18
19
20
18
21
22
23
29
28
27
26
30
31
32
33
34
31
35
36
37
38
26
25
25
31

5
40
41
42
67
68
69
42

Node
2
3
4
5
6
7
8
9

14
14
15
16
17
11
12
13
10
18
19
20
23
21
22
23
24
28
27
26
30
31
32
33
34
38
35
36
37
38
10
25
19
21

6
51
41
42
67
68
69
66
63

f t /gpm- 2
* 100000E-19
.842400E-07
* 186100E-06
.503 800E-07~
.220260E-06
* 360200E-06
* 207800E-05
.100OOQOE-iS
.258140E-06
.1l77700E-07
* l49100E-06
.183800E-07
.100000E-19
.564500E-06
.176350E-05
.153220E-06
.1973 OOE-06
.296400E-04
-343000E-04
.721150E-04
.117200E-04
1000.00
.629370E-04~
.539600E-041
* l28lO0E-041
.10OOO0OE-20
* 585000E-07
* 1618005-06
.169200E-07
.154200E-06
* 514100E-06
* 17128GE-05
* 100000E-19
* 257 800E-OE
* 51510DE-06
.174510E-05
.100000E-19
* 224500E-06
.653500E-08
.296400E-04~
1000.00
- 296000E-04~
.588500E-08
.1680500E-04
.559400E-03
* 778500E-0'4
- 771200E-05
* 423600E-04
.435610E-02

- .233320E-02

.574 10DE-04

Flowpath Flowpath
FL/D L/D

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00
100 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

S .00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

Pipe I.D.
in

24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24 .0000
24.0000
24.0000
24.0000
24.0000

Pump Valve
Path Stat

Yes

Hx
Path

Check

Check

Check

Shut,

Yes Check

Check

Check

Shut

Shut

Shut
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FLOMAP-PC Revision 1.0

U-I River Water System, New MOP for lR14 Test Results, VS-E-14
dual train header Nominal pump with dam failure
Fluid: WATER Type of Calculation: Isothermal

From To
Path Node Node

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

63
64
65
66
50
41
43
44
78
45
49
40
52
53
54
70
71
59
53
57
72
73
60
52
58
74
75
61
30
51
77
46
47
79
48
51
55
55
56
56
30

5
39
62
77
76
76
80

64
65
66
50
62
43
44
78
45
49
50
52
53
54
70
71
59
60
57
72
73
60
61
58
74
75
61
62
40
77
46
47
79
48
49
55
58
56
57
54
39
39
80
15
76
67
63
15

Resistance
ft/gpm^2

.593700E-04

.168350E-02

.108700E-02
-481600E-05

.611300E-03

.322700E-03

.100000E-20
*877000E-04
.220000E-03
.194700E-03
.518600E-04
.181700E-03
*483400E-04
.145300E-02
.147700E-02
.122150
.410840E-01
.751500E-03
399800E-03

.193800E-02

.925740E-01
531170E-01

-451500E-03

.399800E-03

.191300E-02

.149580

.795600E-02

.3039008-03

.125200E-04

.648300E-03

.215000E-03
I000OOE-20

,.934900E-04
.533270E-02
.513800E-04
.146200E-03
.649000E-03
*487000E-04
.649000E-03
.764200E-03
.596300E-07
.407300E-07
.686700E-06
-1997OOE-04

.798600E-04
*268200E-04
.761300E-04
.337800E-07

Flowpath Flowpath Pipe I.D.
FL/D L/D in

Pump Valve Rx
Path Stat Path

.00
.00
.00
.00
.00
.00
.00
.00
.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
00
o00
.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
00
00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00

24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24. 0000
24.0000
24.0000
24.0000
24. 0000
24. 0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24.0000
24. 0000
24.0000
24. 0000
24.0000
24.0000
24 .0000
24.0000
24.0000
24-0000
24 .0000
24.0000
24.0000
24.0000
24. 0000
24. 0000
24.0000
24 .0000

Shut
Yes Check

Check

Check
Shut

Shut

Shut
Yes Check

Check

Shut
Shut

Shut



Head/flow points

Flow
gpm

.0000
8000.
8763.
9200.

Head/flow points

Flow
gpm

.0000
8000.
8763.
9200.

FLOMAP-PC Revision 1.0
for pump in Path 1 from node 1 to node 2.

Head
feet

195.8
169.5
164.5
162.4

FLOMAP-PC Revision 1.0
for pump in Path 26 from node 29 to node 28.

Head
feet

208.8
165-5
162.5
158.4

Head/flow points

Flow
gpm

.0000
120.0
140.0
160.0
180.0
200.0
230.0
263.0

Pump is not

FLOMAP-PC Revision 1.0
for pump in Path 58 from node 43 to node 44.

Head
feet

55.00
54.00
53.00
52.00
50.00
49.00
45.00
40.00

running.
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FLOMAP-PC Revision 1.0
Head/flow points for pump in Path 83 from node 46 to node 47.

Flow
gpm

.0000
120.0
140.0
160.0
180.0
200.0
230.0
263.0

Pump is not running.

Head
feet

55.00
54.00
53.00
52.00
50.00
49.00
45.00
40.00

FLOMAP-PC Revision 1.0
Boundary Nodes--Input Temperature and Pressure

Node Number

1
17

24
29

Pressure Temperature
psig F

.0000

.0000

.0000

.0000

90.00
90.00
90.00
90.00

FLOMAP-PC Revision 1.0
Specified FlowsPaths with

From To
Node Node

Flow
gpm

3100.0
3100.0
3100.0
3100.0

7
11
32
35

8
12
33
36



FLOMAP-PC Revision 1.0

U-I River Water System, New MOP for IR14 Test Results, VS-E-14
dual train header Nominal pump with dam

from to
path node node

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

1
2
3
4
5
6
7
8
9

10
14
15
16
6
11
12
13

4
18
19
20
18
21
22
23
29
28
27
26
30
31
32
33
34
31
35
36
37
38
26
25
25
31

5
40
41

2
3
4
S
6
7
8
9

14
14
15
16
17
11
12
13
10
18
19
20
23
21
22
23
24
28
27
26
30
31
32
33
34
38
35
36
37
38
10
25
19
21

6
51
41
42

hydraulic
resistance

(ft/gpm^2)

.10000E-19

.84240E-07

.18610E-06

.50380E-07

.22026E-06

.36020E-06

.53341E-05

.10000E-19

.25814E-06

.17770E-07

.14910E-06

.18380E-07
I10000E-19

.56450E-06

.48775E-05

.15322E-06

.19730E-06

.29640E-04

.34300E-04

.72115E-04

.11720E-04

.10000E+04

.62937E-04

.53960E-04

.12810E-04

.10000E-20

.58500E-07

.16180E-06

.16920E-07

.15420E-06

.51410E-06

.60096E-05

.10000E-19

.25780E-06

.51510E-06

.60419E-05

.10000E-19

.22450E-06

.65350E-08

.29640E-04

.10000E+04

.29600E-04

.58850E-08

.18050E-04

.55940E-03

.77850E-04

flowrate
(gal/min)
6962.1
6962.1
6962.1
6329.1
6200.0
3100.0
3100.0
3100.0
3100.0
9300.0

12400.0
12700.5
12700.5

3100.0
3100.0
3100.0
3100.0

633.0
633.0
633.0
633.0

.0
607.9
607.9

1240.9
6979.4
6979.4
6979.4
6371.4
6200.0
3100.0
3100.0
3100.0
3100.0
3100.0
3100.0
3100.0
3100.0
6200.0
607.9

.0
607.9

.0
129.1
124.0
124.0

failure
pump
head
(ft)
172 .9

.0

.0

.0

.0

.0

.0
,0
.0
.0
.0
.0
.0
.0
.0
-0
.0
.0
.0
.0
.0
.0
.0
.0
.0

171.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

heat
transfer
(btu/ib)

,00
,00
,00
.00
.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

density
(#/ft^3)

62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06

62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06

viscosity
(cp)
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78

78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78



FLOMAP-PC Revision 1.0

U-I River Water System, New MOP for 1R14 Test Results, VS-E-14
dual train header Nominal pump with dam

pa th

47
48
49
5O
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

from to hydraulic
node node resistance

(ft/gpm^2)

42 67 .77120E-05
67 68 .42360E-04
68 69 .43561E-02
69 66 -. 23332E-02
42 63 .57410E-04
63 64 .59370E-04
64 65 .16835E-02
65 66 .10870E-02
66 50 .48160E-05
50 62 .61130E-03
41 43 .32270E-03
43 44 .100OOE-20
44 78 .87700E-04
78 45 .22000E-03
45 49 .19470E-03
49 50 .51860E-04
40 52 .18170E-03
52 53 .48340E-04
53 54 .14530E-02
54 70 .14770E-02
70 71 .12215E+00
71 59 .41084E-01
59 60 .75150E-03
53 57 .39980E-03
57 72 .19380E-02
72 73 .92574E-01
73 60 .53117E-01
60 61 .45150E-03
52 58 .39980E-03
58 74 .19130E-02
74 75 .14958E+00
75 61 .79560E-02
61 62 .30390E-03
30 40 .12520E-04
51 77 .64830E-03
77 46 .21500E-03
46 47 .10000E-20
47 79 .93490E-04
79 48 53327E-02
48 49 .51380E-04
51 55 .14620E-03
55 58 .64900E-03
55 56 .48700E-04
56 57 .64900E-03
56 54 .76420E-03
30 39 .59630E-07

flowrate
(gal/min)

-0
129.1
129.1
129.1
124.0
124.0
124.0
124.0
253.1
253.1

.0

.0
.0
.0
.0
.0

47.4
47.4
21.8
23.5
23.5
23.5
23.5
25.6

.0

.0.

.0
23.5

.0
23.9
23.9
23.9
47.4

171.4
129.1

.0

.0

.0

.0

.0

.0
23.9

-23.9
-25.6

1.7
.0

failure
pUMP
head
(ft)

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
-0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
-0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

heat
transfer
(btu/lb)

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
00
00
.00
.00

00
00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
00
00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00

density
(#/ft^3)

62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
'62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62.06
62 .06
62.06
62 .06
62 .06
62 .06
62.06
62.06
62.06
62.06
62 .06
62 .06
62.06
62.06
62.06
62.06
62.06
62.06
62.06

viscosity
(cp)
.78
.78
.78
.78
.78
.78
.78

78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
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FLOMAP-PC Revision 1.0

U-I River Water System, New MOP for 1R14 Test Results, VS-E-14
dual train header Nominal pump with dam failure

from to
path node node

93
94
95
96
97
98
99

DP of
DP of
DP of
DP of

5
39
62
77
76
76
8o

Flow
Flow
Flow
Flow

39
80
15
76
67
63
15

cntl
cntl
cntl
cntl

hydraulic
resistance

(ft/gpm-2)
.40730E-07
.68670E-06
.19970E-04
.79860E-04
.26820E-04
.76130E-04
.33780E-07

valve in Path
valve in Path
valve in Path
valve in Path

flowrate
(gal/min)

.0

.0
300.5
129.1
129.1

.0

.0
7 from

15 from
32 from
36 from

pump
head
(ft)

.0

.0

.0

.0

.0

.0

.0
de 7
de 11

Dde 32
de 35

heat
transfer
(btu/Ib)
.00
.00
.00
.00

00
.00
00

node 8:
node 12:
node 33:
node 36:

density
(#/ft^3)

62.06
62.06
62.06
62.06
62.06
62.06
62.06

22.1
20.2
24.9
25.0

viscosity
(cp)
.78
.78
.78
.78
.78
.78
.78

psi.
psi.
psi.
psi.

nc
nc
nc
nc

to
to
to

to

Check valve in Path 87 from node 51 to node 55 shut.
Convergence Criterion = .10OOE-01 gpm
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FLOMAP-PC Revision 1.0

U-i River Water System, New MOP for IR14 Test Results, VS-E-14
dual train header Nominal pump with dam failure

Boundary
node node

1
2
3
4
5
6
17
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

yes
no
no
no
no
no
no

yes
no
no
no
no

yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

elevation
(feet)

648.60
709.50
709.50
724.00
724.00
724.50
699.00
738.83
738.83
738.83
699.00
738.83
738.83
738.83
728.25
728.25
714.83
726.25
737.80
737.80
737.80
737.80
739.00
729.47
726.25
724.00
709.50
709.50
654.00
724.00
724.50
699.00
738.83
738.83
699.00
738.83
738.83
738.83
735.00
730.10
722.50
721.17
720.25
720.25
719.25
718.46

.00
48.28
46.52
36.38
35.51
31.65
41.14
1.88
1.88
1.48

40.30
2.93
2.29

-81
-4.51
-5.78

.00
30.29
19.39
6.94

23.53
13.51
4.39

.00
33.23
38.92
48.56
49.79

.00
38.62
35.85
44.71
2.65ý
2.65

44.71
2.52
2.52
1.59

-7.42
35.83
35.40
35.46
16.60
16.60
17.03
17.37

90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00

pressure temperature
(psig) (Deg F)

fluid external flow
phase (+)in ; (-)out

(lbm/sec)

liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid

.00
.00
.00

00
* 00
.00
.00
.00
-00
.00

.00.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
* 00
.00
.00
.00
.00



FLOMAP-PC Revision 1.0

U-I River Water System, New MOP for IR14 Test Results, VS-E-14
dual train header Nominal pump with dam failure

Boundary
node node elevation pressure temperature

(feet) (psig) (Deg F)

fluid external flow
phase (+)in ; (-)out

(lbm/sec)

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

720.25
719.25
722.48
722.50
729.20
732.96
732.96
727.00
732.28
732.28
727.00
727.00
732.28
732.28
732.20
729.33
722.50
720.45
725.04
722.50
721.17
720.78
722.50
724.22
724.40
724.23
724.44
724.17
724.44
721.17
722.50
718.48
718.46
740.00

16.60
17.03
15.64
15.63
33.14
34.42
34. 3
36.65
34.36
34.37
36 .83
36.48
-4.88
-5.06
-5. 14
-4.20
34.51
35.00
21.87
15.76
31.18
31.04
-1.01
37.49
8.31

-1.59
-1.68
37.22

.17
31.37
31.37
17.36
17.37
-9.57

90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00
90.00

liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
00
00
.00
.00
.00
.00
.00
.00



U2-lyx 3. ctvc

1CO8D-,V--77?- I/ Add, IlAn, 3 Froa. -2o5 3o 2- 4r 3 e 3

FLOMAP-PC Revision 1.0
BVPS-2 Service Water 2 Train Model, R09 Full Flow Test Resistances

RSS Hxer throttled to 2700, bay flow limit of 7500, Nom. pump curve

Fluid: WATER Type of Calculation: Isothermal

Path
1
2
3
4
5
6
7
8
9

10
11
12
13
14
i5
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

From
Node

1
1

2
3
4
5
5
8
9
9
8
7

19
18
20
17
11
13
14
16
21
22
23
24
24
27
28
28
27
26
30
32
33
35
36
7
6

25
10
29
10
29
12
31
12
31
15
34
43
45
49

To
Node

2
21

3
4
5.
6
8
9

10
12
15
19
18
20
17
70
17
18
19
20
22
23
24
25
27
28
29
31
34
38
36
37
38
39
70
26

7
26
11
30
11
30
13
32
14
33
16
35
44
46
5O

Resistance
ft/gpm^2

.100000E-11

.000000

.697700E-07

.000000

.000000

.990160E-07

.145360E-05

.842310E-05

.373130E-02

.772410E-05
.000000
.972485E-07
.388541E-07
.20077OE-06
.515883E-07
.620539E-06
.000000
.000000
.000000
.000000
.697700E-07
.000000
.325000E-07
.990160E-07
.145359E-05
842310E-05

.373130E-02

.772410E-05

.000000

.972490E-07

.000000

.000000

.000000
000000

.620540E-06

.000000

.263560E-06
.385270E-06
1.47450
.560650
.660640E-01
.113110
.714630E-04
.937100E-04
.933281E-03
.122790E-02
.166850E-02
.186670E-02
.000000
.100000E-11

.000000

Flowpath
FL/D

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
00
00
.00
.00
.00
00
.00
00
00

.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Flowpath
L/D

.00

.00
.00
.00
.00

00
.00
.00
.00
.00

00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
00
00
.00
.00
.00
.00
.00.
00

.00

.00

.00

.00

.00

.00

.00

.00

Pipe I.D.
in

30.0000
30.0000
30. 0000
30. 0000
30.0000
30. 0000
30. 0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000

30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000

Pump
Path

Yes
Yes

Valve
Stat
Check
Check

Check

Check
Check
Check
Check

Check

Check
Check
Check
Check

Hx
Path
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FLOMAP-PC Revision 1.0

BVPS-2 Service Water 2 Train Model, R09 Full Flow Test Resistances
RSS Hxer throttled to 2700, bay flow limit of 7500, Nom. pump curve
Fluid: WATER Type of Calculation: Isothermal

From To
Path Node Node

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

48
4

42
44
42
41
47
47
51
50
52
23
40
40
46
53
38
37
39
44

1

51
42
43
53
41
47
48
49
52
52
53
40
41
45
53
80
37
39.
36
17
21

Resistance
ft/gpm^2

.000000

.100000E-11

.100000E-1I

.000000

.100000E-11

.1000OOE-1I

.1000O0E-II

.1000OOE-11

.000000

.000000

.100000E-11

.000000

.100000E-11

.1000OOE-l1

.000000

.100000E-11

.388541E-07

.200770E-06

.515883E-07

.100000E-1l

.100000E-11

Flowpath Flowpath Pipe I.D.
FL/D L/D in

Pump Valve Hx
Path Stat Path

.00
- 00

00
.00
.00

00
.00

00
.00

00
.00
-00
.00

00
.00
.00
.00
.00
.00
.00
.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
-00
.00
.00

30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000
30.0000

Shut

Shut

Check

Shut
Yes Check



FLOMAP-PC Revision 1.0
Head/flow points for pump in Path 1 from node 1 to node 2.

Flow
gpm

.0000
4000.
6000.
8000,
9000.
. 1000E+05
.1100E+05
.1200E+05
.1300E+05
.1400E+05
.1550E+05

Head
feet

316.3
315.7
297.0
285.9
280.3
273.3
262.4
250.6
247.4
220.6
194.0

FLOMAP-PC Revision 1.0
Head/flow points for pump in Path 2 from node 1 to node 21.

Flow
gpm

.0000
4000.
6000.
8000.
9000.
.1000E+05
1100E+05

.1200E+05
.130.OE+05
. 1400E+05
.1550E+05

Pump is not running.

Head
feet

350.3
265.7
249.0
240.9
236.3
227.3
219.4
207.6
195.4
180.6
146.0
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FLOMAP-PC Revision 1.0
Head/flow points for pump in Path 72 from node 1 to node 21.

Flow
gpm

.0000
4000.
6000.
8000.
9000.
* 1000E+05
* 1100E+05
.1200E+05
. 1300E+05
.1400E+05
-1550E+05

Head
feet

350.3
314.7
282.0
270.9
266.3
262.3
254.4
242.6
228.4
211.6
185.0

FLOMAP-PC Revision 1.0
Boundary Nodes--Input Temperature and Pressure

Node Number

1
70
80

Pressure Temperature
psig F

.0000

.0000

.0000

89.00
89.00
89.00

FLOMAP-PC Revision 1.0
Specified FlowsPaths with

From To
Node Node

6 7
25 26

Flow
gpm

5400.0
5400.0



FLOMAP-PC Revision I.0

BVPS-2 Service Water 2 Train Model, R09 Full Flow Test Resistances
RSS Hxer throttled to 2700, bay flow limit of 7500, Nom. pump curve

IAlt.3

f3 5

from to
path node node

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

1
1

2
3
4
5
5
8
9
9
8
7

19
18
20
17
11
13
14
16
21
22
23
24
24
27
28
28
27
26
30
32
33
35
36

7
6

25
10
29
10
29
12
31
12
31

2

21
3
4
5
6
8
9
10
12
15
19
18
20
17
70
17
18
19
20
22
23
24
25
27
28
29
31
34
38
36
37
38
39
70
26

7
26
11
30
11
30
13
32
14
33

hydraulic
resistance

(ft/gpm^2)
.10000E-11
-. o000B+00
.69770E-07
.OOOOOE+00
.OOOOOE+00
.99016E-07
.14536E-05
.84231E-05
.37313E-02
.77241E-05
.00000E+00
.97249E-07
.38854E-07
.20077E-06
.51588E-07
.62054E-06
,0000E+00
.00000E+00
.000008+00
.O0000E+00
,69770E-07
.00000E+00
.32500E-07
.99016E-07
.14536E-05
.84231E-05
.37313E-02
.77241E-05
.00000E+00
.97249E-07
.OOOOOE+00
.O0000E+00
.O00000+00
.00000E+00
.62054E-06
.O0000E+00
.51567E-05
.46430E-05
.14745E+01
.56065E+00
.66064E-01
.11311E+00
.71463E-04
.93710E-04
.93328E-03'
.12279E-02

flowrate
(gal/min)
7395.7

.0
7345.8
7345.8
7345.8
5400.0
1945.8
1635.0

53.9
1581.2

310.8
5290.0
5631-2
6871-2
7182.0
7235.8

53.9
1240.0
341.2
310.8

7093.0
7093 .0
7093.0
5400.0
1693 .0
1411.6

48.2
1363 .4

281. 4
5510.0

48.2
1069.7
293.7
281.4

7203.0
110.0

5400.0
5400. 0

9.4
14.9
44.4
33.2

1240.0
1069.7

341.2
293.7

pump
head
(ft)
289.3

.0

.0
-0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

heat
transfer
(btu/ib)

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

density
(#1ft-3)

62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62 .07
62.07
62.07
62.07
62 .07

62.07
62.07
62.07
62 .07

62. 07
62.07
62.07
62.07
62.07
62.07
62.07

viscosity
(cp)
.79
.79
.79
-79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
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FLOMAP-PC Revision 1.0

BVPS-2 Service Water 2 Train Model, R09 Full Flow Test Resistances
RSS Hxer throttled to 2700, bay flow limit of 7500, Nom. pump curve

from to
path node node

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

Check

15
34
43
45
49
48

4
42
44
42
41
47
47
51
50
52
23
40
40
46
53
38
37
39
44

1
valve

16
35
44
46
50
51
42
43
53
41
47
48
49
52
52
53
40
41
45
53
80
37
39
36
17
21
in

hydraulic
resistance
(ft/gpm"2)

.1668SE-02

.18667E-02
* OOOOOE+00
* 10000E-11,
* OOOOOE+00
* OOOOOE+00
-10000OE-11

* lOOOOE-11
* OOOOOE+00
* lOOOOE-1l
* 100O0E-11
.10000E-11
.10000E-11
.00000E6+00
.OOOOOE+00
* lOOOOE-11
* OOOOOE;+00
.10000OE-11
* 10000E-11
.OOOOOE+00
.10o000E-11
.38B54E-07
.20077E-06
* 5158BE-07
* lOQOOR-il
* l0000E-11

Path 2 from

flowrate
(gal/min)
310.8
281.4

.0

.0

.0

.0

.0

.0

.0

.0
-. 0
.0
.0
.0
.0

-.0
.0
.0
.0
.0
.0

5803.7
6873.4
7154.8

.0
7143.4

node 1 t

pump
head
(ft)

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
275.7

o node 21

heat
transfer
(btu/lb)

.00

.00

.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
,00

00
00
00

.00
00
00

shut.

density
(0/f t^3)

62.07
62.07
62. 07
62.07
62 .07
62.07
62. 07
62 .07
62 .07

62.07
62.07
62 .07
62 .07
62.07
62 .07
62 . 07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07
62.07

viscosity
(cp)
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79
.79

DP of Flow cntl valve
DP of Flow cntl valve
Convergence Criterion

in Path 37 from node 6 to node 7:
in Path 38 from node 25 to node 26:

.10OOE-01 gpm

64.8 psi.
58.4 psi.



FLOMAP-PC Revision 1.0

BVPS-2 Service Water 2 Train Model, R09 Full Flow Test Resistances
RSS Ixer throttled to 2700, bay flow limit of 7500, Nom. pump curve

/y7

Boundary
node node elevation pressure temperature

(feet) (psig) (Deg F)

fluid external flow
phase (+)in ; (-)out

(lbm/sec)

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

648.60
709.00
721.00
723.00
723.00
726.50
726.50
723.00
723.00
726.50
726.50
726.50
726.50
726.50
726.50
726.50
726.50
726.50
726.50
726.50
709.00
721.00
723.00
723.00
723.00
726.50
723.00
723.00
737.20
737.30
749.20
735.80
751.70
737.10
737.10
726.50
721.50
726.50
717.00
723.00
723.00
723.00
715.00
719.00
715.00
719.00

.00
98.65
91.85
90.99
90.99
88.23
23.42
88.62
78.91
72.74
16.48
69.08
21.72
22.25
87.11
17.63
16.48
21.72
22.25
17.63
92.78
86.10
85.24
84.53
83.29
23.42
82.73
75.50
65.65
11.70
58.02
17.57
11.28
76.66
12.93
16.36
23.74
22.15
21.59
2.59
2.59
2.59
6.03
4.31
6.03
4.31

89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00

liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid

.00
-6.90

.00

.00

.00

.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-6.96
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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FLOMAP-PC Revision 1.0

BVPS-2 Service Water 2 Train Model, R09 Full Flow Test Resistances
RSS Hxer throttled to 2700, bay flow limit of 7500, Nom. pump curve

Boundary
node node elevation

(feet)
pressure temperature

(psig) (Deg F)

fluid external flow
phase (+)in ; (-)out

(ibm/sec)

47
48
49
50
51
52
53
70
80

no
no
no
no
no
no
no

yes
yes

723.00
738.20
757.00
757.00
738.20
726.60
729.20
732.25
729.00

2 .59
-3.97

-12.07
-12. 07

-3.97
1.03
-. 09
.00
.00

89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00
89.00

liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid
liquid

.00
.00
.00
.00
.00
.00
.00
.00
.00
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STER - 4.12

SHELL AND TUBE HEAT EXCHANGER RATING PROGRAM

Copyright 1987 by Holtec International. All rights reserved.
This computer code is QA validated under Holtec International's QA program

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
S:RS-E-1A .PPS

recirc spray cooler

Component Identification: RS-E-lA
Component Description: unit 1 rs hx la and ic
Method of calculation: DESIGN POINT

This report was created on: 10/23/2002 at 8:49:41.59
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STER - 4.12 10/23/2002 at 8:49:41

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
S:RS-E-IA .PPS

recirc spray cooler

Component Identification: RS-E-lA
Component Description: unit 1 rs hx la and ic

Method of calculation: DESIGN POINT

***** EQUIPMENT CONFIGURATION *****

PARAMETER VALUE

Number of shells in series/parallel
Shell type
Number of tube passes
Number of tubes(holes in tubesheet)
Tube outside diameter, inches
Tube wall thickness, inches
Tube material: 304 STAINLESS STEEL
Tube material thermal conductivity,Btu/hr/ft
Tubeside inlet nozzle diameter, inches
Tubeside outlet nozzle diameter, inches
Effective H.T. surface area, ft^2
Eff. Tube Length (ft.)

QA REFERENCES

********* DESIGN POINT *

1/ 1
E

1

850
-6250
.0350

8.81
14.00
14-00

.0
37.000

PARAMETER TUBESIDE SHELLSIDE

Temperature, deg F inlet/outlet 85.00 / 115.60
Flow rate, 1000 LB/HR 2000.00
Pressure drop, psi 10.00
Fouling resistance, (i/Btu/Hr/ft^2/F) .000300
Overall h.t. coefficient 564.
Shellside h.t. coeff. (finned tubes only)

139.00 / 104.21
1750.00

10.00
.000200

QA REFERENCES



If ff 9

STER - 4.12 10/23/2002 at 8:49:41

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
S:RS-E-lA .PPS

recirc spray cooler

Component Identification: RS-E-IA
Component Description: unit 1 rs hx

Method of calculation: DESIGN POINT
la and ic

***OUTPUT DATA***

Procedure # 56 tube plgd Date: 10/23/02

*** OFF DESIGN OUTPUT DATA ***

PARAMETER TUBESIDE SHELLSIDE

Fluid type
Temperature, deg F inlet/outlet
Flow rate, (1000 Lbm/hr)/(GPM) 1550
Operating pressure, psig
Heat transfer coefficient, Btu/F/ft^2/hr

WATER
90.00 / 122.67*
.00 / 3120.72

50.00
1357.49*

141
1750

Pressure drop, psi 6.82*
Fouling resistance, (1/Btu/Hr/ft^2/F) .000300
Reynolds Number 34965.*
Heat Duty, Btu/hr ----------- > 50748090.*
Overall h.t. coefficient ----------- >524.13*
Effective h.t. surface area per unit, ft^2 -------- > 4807.0*
LMTD ---- > 20.14*
Corrected LMTD ---- > 20.14*
Tubeside velocity, ft/sec --------- > 5.2152"

WATER
.00 / 112.07*
.00 / 3515.50

114.70
5270.49*
10.00*

.000200
0.*

1
126.54
62 . 063

.999
.3736

•522

Fluid property code
Reference temperatures, F
Density, lbm/ft^3
Specific Heat capacity, Btu/lbm F
Thermal conductivity, Btu/hr ft F
Absolute viscosity, cP

1
106.34
61.924

.998
.3660

.636

NOTE: Tubeside fouling refers to inside tube surface
Shellside fouling refers to outside tube surface
* - Indicates values calculated by STER.
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,2,709OjP k-rv,'ejdAtr FlewSTER - 4.12

SHELL AND TUBE HEAT EXCHANGER RATING PROGRAM

Copyright 1987 by Holtec International. All rights reserved.
This computer code is QA validated under Holtec International's QA program

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
S:UNIT2RSS-PPS

rss hx evaluation

Component Identification: UNIT2RSS.PPS
Component Description: unit 2 rss hx evaluation
Method of calculation: DESIGN POINT

This report was created on: 10/23/2002 at 12:30:59.83
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STER - 4.12 10/23/2002 at 12:30:59

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
S:UNIT2RSS.PPS

rss hx evaluation

Component Identification: UNIT2RSS.PPS
Component Description: unit 2 rss hx evaluation
Method of calculation: DESIGN POINT

**** EQUIPMENT CONFIGURATION ****

PARAMETER VALUE

Number of shells in series/parallel
Shell type
Number of tube passes
Number of tubes(holes in tubesheet)
Tube outside diameter, inches
Tube wall thickness, inches
Tube material: 304 STAINLESS STEEL
Tube material thermal conductivity,Btu/hr/ft/
Tubeside inlet nozzle diameter, inches
Tubeside outlet nozzle diameter, inches
Effective H.T. surface area, ft^2
Eff. Tube Length (ft.)

1/ 1
E

1

1148
.6250
.0350

8.75
15.25
13.25

.0
37.270

QA REFERENCES

********* DESIGN POINT *

PARAMETER TUBESIDE SHELLSIDE

Temperature, deg F inlet/outlet 8
Flow rate, 1000 LB/HR
Pressure drop, psi
Fouling resistance, (I/Btu/Hr/ft^2/F)
Overall h.t. coefficient
Shellside h.t. coeff. (finned tubes only)

9.00 / 99.70
2000.00

10.00
.000300

111.45 / 94.30
1750.00

10.00
.000200

523.65
.00

QA REFERENCES



PJ3

STER - 4.12 10/23/2002 at 12:30:59

Mode of Operation:
Name of Data File:
File Description:

PERFORMANCE PREDICTION
S:UNIT2RSS.PPS

rss hx evaluation

Component Identification: UNIT2RSS.PPS
Component Description: unit 2 rss hx evaluation

Method of calculation: DESIGN POINT

***OUTPUT DATA***

Procedure # rss 60 tb pg Date: 10/23/02

*** OFF DESIGN OUTPUT DATA ***

PARAMETER

Fluid type
Temperature, deg F inlet/outlet
Flow rate, (1000 Lbm/hr)/(GPM)
Operating pressure, psig
Heat transfer coefficient, Btu/F/ft^
Pressure drop, psi
Fouling resistance, (i/Btu/Hr/ft^2/F
Reynolds Number
Heat Duty, Btu/hr ----------- > 2077

TUBESIDE SHELLSIDE

WATER WATER
89.00 / 104.43* 109.90 / 98.00*

1350.00 / 2712.56 1750.00 / 3515.50
50.00 50.00

•lhv R7• 7T* ***

5.04*
.000300

20042 .*
9750.*

10.00*
.000200

0.*

Overall h.t. coefficient ----------- >441.86*
Effective h.t. surface area per unit, ft^2 -------- > 6634.9*
LMTD ---- > 7.09*
Corrected LMTD----> 7.09*
Tubeside velocity, ft/sec --------- > 3.3082*

Fluid property code
Reference temperatures, F
Density, ibm/ft^3
Specific Heat capacity, Btu/lbm F
Thermal conductivity, Btu/hr ft F
Absolute viscosity, cP

1
96.72

62.049
.998

.3621
.705

1
103.95
62.063

.998
.3650

.652

NOTE: Tubeside fouling refers to inside tube surface
Shellside fouling refers to outside tube surface
* - Indicates values calculated by STER.



EL ==> 1 2
15 16

TIME PTOT
TDQSVW DWCLT

SEC PSIG
BTU LBM/SEC

3 4
17
TEMP TOF
DQCLT
DEGF DEGF

BTU/SEC

21210.00 -0.19 140.1 109.9
5.924E+08 2.1528E+01 2.4751E+04

21220.00 -0.19 140.1 109.9
5.926E+08 2.1527E+01 2.4750E+04

21230.00 -0.19 140.1 109.9
5.928E+08 2.1528E+01 2.4751E+04

21240.00 -0.19 140.1 109.9
5.930E+08 2.1524E+01 2.4746E+04

21250.00 -0.19 140.1 109.9
5.932E+08 2.1522E+01 2.4745E+04

21260.00 -0.19 140.1 109.9
5.934E+08 2.1522E+01 2.4745E+04

21270.00 -0.19 140.1 109.9
5.936E+08 2.1518E+01 2.4740E+04

21280.00 -0.19 140.1 109.9
5.939E+08 2.1517E+01 2.4738E+04

21290.00 -0.19 140.1 109.9
5.941E+08 2.1514E+01 2.4735E+04

21300.00 -0.19 140.1 109.9
5.943E+08 2.1514E+01 2.4735E+04

21310.00 -0.19 140.1 109.9
5.945E+08 2.1514E+01 2.4735E+04

21320.00 -0.19 140.1 109.9
5.947E+08 2.1506E+01 2.4726E+04

21330.00 -0.19 140.1 109.9
5.949E+08 2.1508E+01 2.4728E+04

21340.00 -0.19 140.1 109.9
5.951E+08 2.1508E+01 2.4728E+04

21350.00 -0.19 140.1 109.9
5.954E+08 2.1502E+01 2.4721E+04

21360.00 -0.19 140.1 109.9
5.956E+08 2.1502E+01 2.4721E+04

5

TSR

DEGF

95.1

95.1

95.1

95.1

95.1

95. 1

95.1

95. 1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

6

HWOF

FT

9.9

9.9

9-9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

7 8 9

DQX DQCSR DQCXSR

MMBTU MMBTU MMBTU

/HR /HR /HR

26.0 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.2 77.3

26.1 51.3 77.3

26.1 51.3 77.3

10

DQSINK

MMBTU

/HR

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

11

DQSSP

MMBTU

/HR

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

12

DQDCY

MMBTU

/HR

84.2

84.2

84.2

84. 2

84. 2

84.2

84.2

84. 2

84.2

84.2

84.2

84.2

84.2

84.1

84.1

84.1

13 14

DQSEN NPSH

MMBTU RSP/LH

/HR FT

0.0******

0.0******

0.0******

0.0******

0.0******

0.0******

0.0******

0.0******

0.0"******

0.0********

0.0******

0.0******0.0"*******

0.0"*******

0
09

I

t~s1

~jJ

0-

IZ)

-4

c4



21370.00 -0.19 140.1 109.9
5.958E+08 2.1499E+01 2.4718E+04

21380.00 -0.19 140.1 109.9
5.960E+08 2.1502E+01 2.4721E+04

21390.00 -0.19 140.1 109.9
5.962E+08 2.1492E+01 2.4709E+04

21400.00 -0.19 140.1 109.9
5.964E+08 2.1496E+01 2.4714E+04

21410.00 -0.19 140.1 109.9
5.966E+08 2.1493E+01 2.4711E+04

21420.00 -0.19 140.1 109.9
5.969E+08 2.1489E+01 2.4706E+04

21430.00 -0.19 140.1 109.9
5.971E+08 2.1490E+01 2.4708E+04

21440.00 -0.19 140.1 109.9
5.973E+08 2.1489E+01 2.4706E+04

21450.00 -0.19 140.1 109.9
5.975E+08 2.1486E+01 2.4702E+04

21460.00 -0.19 140.1 109.9
5.977E+08 2.1480E+01 2.4696E+04

21470.00 -0.19 140.1 109.9
5.979E+08 2.1481E+01 2.4697E+04

21480.00 -0.19 140.1 109.9
5.981E+08 2.1478E+01 2.4694E+04

21490.00 -0.19 140.1 109.9
5.984E+08 2.1479E+01 2.4694E+04

21500.00 -0.20 140.0 109.9
5.986E+08 2.1474E+01 2.4689E+04

21510.00 -0.20 140.0 109.9
5.988E+08 2.1477E+01 2.4692E+04

21520.00 -0.20 140.0 109.9
5.990E+08 2.1471E+01 2.4686E+04

21530.00 -0.20 140.0 109.9
5.992E+08 2.1471E+01 2.4686E+04

21540.00 -0.20 140.0 109.9
5.994E+08 2.1467E+01 2.4681E+04

21550.00 -0.20 140.0 109.9
5.996E+08 2.1468E+01 2.4682E+04

21560.00 -0.20 140.0 109.9
5.999E+08 2.1464E+01 2.4677E+04

21570.00 -0.20 140.0 109.9
6.001E+08 2.1461E+01 2.4674E+04

95.1 9.9 26.1 51.3 77.3 6.1 0.0 84.1 0.0"******

95.1

95.1

95.1

95. 1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

95.1

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

9.9

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

26.1

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.3

77.4

77.4

77.4

77.4

77.4

77.4

77.4

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

84 .1

84.1

84.1

84 .1

84.1

84 .1

84.1

84.1

84 .1

84.0

84.0

84.0

84.0

84.0

84.00

84.0

84.0

84 .0

84.0

84.0

0.0"******

0.0******

0.0******

0.0*******

0. 0******

0.0******

0.0*******

0.0******

0.0******

0.0*******

0.0******

0.0*******

0.0"*******

0.0"*******

0.0"*******

0.0"*******

0.0"*******

0.0"*******

0

",4



21580.00 -0.20 140.0 109.9
6.003E+08 2.1459E+01 2.4672E+04

21590.00 -0.20 140.0 109.9
6.005E+08 2.1459E+01 2.4672E+04

21600.00 -0.20 140.0. 109.9
6.007E.ir08 2.1459E+01 2.4672E+04

21630.00 -0.20 140.0 109.9
6.014E+08 2.1447E+01 2.4657E+04

21660.00 -0.20 140.0 109.9
6.020E+08 2.1450E+01 2.4661E+04

21690.00 -0.20 140.0 109.9
6.027E+08 2.1443E+01 2.4653E+04

21720.00 -0.20 140.0 109.9
6.033E+08 2.1436E+01 2.4645E+04

21750.00 -0.20 140.0 109.9
6.039E+08 2.1432E+01 2.4640E+04

21780.00 -0.20 140.0 109.9
6.046E+08 2,1426E+01 2.4634E+04

21810.00 -0.20 140.0 109.9
6.052E+08 2.1420E+01 2.4626E+04

21840.00 -0.20 140.0 109.9
6.059E+08 2.1415E+01 2.4620E+04

21870.00 -0.20 140.0 109.9
6.065E+08 2.1409E+01 2.4614E+04

21900.00 -0.20 139.9 109.9
6.072E+08 2.1403E+01 2.4607E+04

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 .26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

95.1 9.9 26.1

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

51.3

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.1 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

77.4 6.0 0.0

84.0

84.0

84.0

83. 9

83.9

83.9

83.9

83.8

83.8

83.8

83.8

83.8

83.7

0.0*******

0.0******

0.0******

0.0"******

0.0******

0.0*******

0.0******

0.0******

0.0******

0.0******

0.0"******

0.0******

0.0"*******

1R0619FI4 BV-2 PSDER W/EDG SEQUENCER FAILURE CASE:DLC.LOCTIC.DATA(BAS2RMAX)
2002 17:17:17 PAGE 167

LOCTIC 17 JAN

S & W ENGR CORP NU-100 << CONTAINMEN'
00.028 16:31:44 UNIT 9

EL ==> 1 18 19 20 21

34 35 36 37
TIME DQAREC DQATF ALFAC DWSPIL

VAP.PR PTOT VAP.PR VAP.PR
SEC MMBTU MMBTU BTU/HR- LBM/SEC

RSP/LH PSIA RSP-AI RSP-A2
/HR /HR FT2-F

PSIA PSIA PSIA

rANALYSIS PROGRAM >> LOCTIC.VER23.LEV03 CREATED

22

TSPIL

F

23 24

TS TLINER7

F F

25

DQCLR

MMBTU

/HR

26

TX

F

30

NPSH

RSP-AI

FT

31

NPSH

RSP-A2

FT

32

NPSH

RSP-BI

FT

33

NPSH

RSP-B2

FT

0

0
I

I

NI
-.4

U
21210.00

0.0******
0.0 75.0 9.99 896.4 94.4 89.0 136.9

14.2*************
0.0 89.0************** 0.0



T I M E = 21600.00 SEC ( 0 DAYS 6 HRS 0 MINS 0.0 SECS) T E M P = 140.02 F
SATURATED

DQAEC 1= 139.54 TDQAEC 1=
214.59 TDWCLT = 1145401.00

DQAEC 2=
0.0 TDWCS

1331.92 TDQAEC 2=
= 1546744.00

DQAEC 3= 1192.63 TDQAEC 3=
9178.75 TDWCSR = 18010560.0

DQAEC 4= 4383.14 TDQAEC 4=
0.0 TDWGA = 187297.81

DQAEC 5= 3410.85 TDQAEC 5=
0.0 WPR = 0.0

DQAEC 6= 1823.07 TDQAEC 6=
0.0 TDWSI = 270589.81

DQAEC 7= 2412.00 TDQAEC 7=
0.0 TDWSIR = 0.0

DQAEC 8= 1330.93 TDQAEC 8=
8964.16 TWSPIL = 19127968.0

DQAEC 9= 1911.77 TDQAEC 9=
0.0 TDWSPY = 5235997.00

DQAECIO= 170.75 TDQAECIO=
0.0 TDWSTR = 7053321.00

DQAEC11= -5.60 TDQAEC11=
0.0 TDWZRH = 0.0

DQAEC12= -14.69 TDQAEC12=
94.41 TUPC = 23175504.0

DQAEC13= -6.47 TDQAEC13=
94.41 TUPR = 0.0

DQAEC14= -42.10 TDQAEC14=
210.14 TUSGR = 0.0

DQAEC15= -261.97 TDQAEC15=
PAGA = 11.57

DQAEC16= -256.88 TDQAEC16=
PPR = 0.0

DQAEC17= -31.06 TDQAEC17=
89.00 PSG = 0.0

DQAEC18= -171.87 TDQAEC18=
0.0 PTOT = 14.16

DQAEC19= -515.02 TDQAEC19=
0.0 HIA = 15296089.0

DQAEC20= -21.88 TDQAEC20=
94.41

668162.44

6340862.00

9864360.00

17107968.0

13181178.0

7048435.00

17117504.0

9154951.00

14128144.0

1795638.00

76771.56

215279.87

122284.94

608773.12

3597259.00

4062044.00

613039.87

2127595.00

5428567.00

DQAIR =

DQAREC =

DQATF =

DQBOIL =

DQCLR =

DQCLT =

DQCS =

DQCSR =

DQDCY =

DQDMP =

DQHHSI =

DQLHSI =

DQOTHH =

DQPWR =

DQQUEN =

DQREC =

DQRMSI =

DQRV =

DQSEN =

-45.79

0.0

207739.56

0.0

0.0

246720.69

0.0

142473.06

233200.00

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

TDQAIR

TDQARC

TDQATF

TDQBOL

TDQCLR

TDQCLT

TDQCS

TDQCSR

TDQDCY

TDQDMP

TDQHSI

TDQLSI

TDQOTH

TDQPWR

TDQQUN

TDQREC

TDQRSI

TDQRV

TDQSEN

- -26881.02

- 0.0

= 819870464.

- 0.0

- 0.0

=1109085950.

= 28461568.0

= 319769856.

= 696331008.

= 0.0

- 1829173.00

= 620199.69

= 0.0

- 0.0

- 3690373.00

-- 0.0

- 0.0

= 0.0

= 0.0

DWCLT -

DWCS -

DWCSR -

DWGA =

DWP -

DWSI -

DWSIR =

DWSPIL =

DWSPY =

DWZRH =

CORET =

TCS =

TINJC =

TPC -

TS =

TSG -

TSI =

2755368.00 DQSI 0.0 TDQSI = 6699803.00 TSPIL



DQCOND =

0.0 HOF
DWCOND =

95.13 WH20
DQCT =

WIA =
DQCTF =

0.0
DQST

WLEFT =

DQSTF =

89.00 WOF

0.0 WRIT
ALFAC =

99.36 WCLT
DZ -

94.27 WTOT
SEQTBL =

DELINJ =

DROP
0.0 wdI

TDQPMP =
0.0

TDWT2 =
0.0 DQXAI

DQXA2 =
0.0 TRPB1

TRPB2 =
0.0 TXSAI

TXSA2 =

.0.0 TDQCND
= 583459584.
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Calculation Affected Document Review Checklist

Calculation: 10080-N-779 Revision: 1 Addendum: 1

YES

Do the Calculation Assumptions and/or Conclusions affect:

1. The UFSAR? 0

2. Technical Specifications? 0

3. Design Basis Documents? 0

4. The Operating Manual?* g

5. The Abnormal Operating Procedures?*

6. Emergency Procedures?* Q

7. OST/BVT Procedures?*

8. The ISVIIST Program?* "

9. Other Plant Procedures?* 0

10. Equipment Setpoints?* 0

11. Other BVPS Calculations? 0 ,

12. Vendor Calculations? 0]

13 Other VTIs?* 0

14. Equipment Specifications? 0
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16. The Fire Protection Safe Shutdown Report? 0
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SIGN VERIFICATION RECORD

"sEcTioN I: TO BE C BY:..... .. ......-. ""- .... .-. •'J::COMPLETED BY DESIGN-ORIGINATOR " "... - . -.

DOCUMENT(S)IACTIVITY TO BE VERIFIED:

10080-N-779, Rev. 1, Add. 1

0 SAFETY RELATED 0 AUGMENTED QUALITY -- NONSAFETY RELATED

SUPPORTING/REFERENCE DOCUMENTS

DESIGN ORIGINATOR: (Print and Sign Name) DATE

!SECTION'II: tO BE 6MO6LEAEDBYvERIFIER , . - . ..':,, ,.. -

VERIFICATION METHOD (Check one)

[B'DESIGN REVIEW (Comptete Design El ALTERNATE CALCULATION El QUALIFICATION TESTING
Review Checklist or Calculation Review Checklist)

JUSTIFICATION FOR SUPERVISOR PERFORMING VERIFICATION:

APPROVAL: (Print and Sign Name) DT

EXTENT OF VERIFICATION:

COMMENTS, ERRORS OR DEFICIENCIES IDENTIFIED? 0 YES 0 NO

RESOLUTION: (For Alternate Calculation or Qualification Testing only)

RESOLVED BY: (Print and Sign Name) DATE

VERIFIER: (Print and Sign Name) DATE

APPROVED BY: (Print and Siqn te) DATE

6. .. ,c I________ okw .
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CALCULATION REVIEW CHECKLIST CALCULATION NO. $77Y
REV. /,, ,Add'

NOP-CC-2001-04 Rev. O0 
REV., d -

___ ___ ___ ___ ___ ___ __ ___ ___ ______ ___ ___ __ UNIT / $-t-

QUESTION I NA iYes I No I COMMENTS RESOLUTION
REFERENCES V
I Does the stated objective/purpose dearly describe why the calculation is being performed?
2. Are applicable codes, standards, design/licensing basis documents, etc., including edition and

addenda where appropriate clearly identified?
3, Do the references reflect the appropriate revision?. .
INPUTS

4. Are design inputs clearly identified and their source documents referenced, including revision /
level as appropriate?

5. Are the design Inputs relevant, current, consistent with design/licensing bases and directly
applicable to the purpose of the calculation, including appropriate tolerances and ranges/modes V
of operation?

6. Are all design Inputs retrievable? If not have they been added as attachments? - 7
7. Are preliminary or conceptual inputs cdearly identified for later confirmation as open assumptions? v
ASSUMPTIONS
8. Have the assumptions necessary to perform the analysis been adequately documented?
9. Is suitable justification provided for all assumptions (except those based upon recognized

engineering practice, physical constants or elementary scientific principles)?
10. Are all assumptions for the calculation reasonable and consistent with design/licensing bases? - "
11. Have all open assumptions needing later confirmation been clearly identified on the Calculation /

cover sheet, including when the open assumption needs to be dosed?
12. Has a Condition Report been Issued for open assumptions if required? -

13. Have engineering judgments been used? -... _ _ _ _ _ _

14. Are engineering judgments reasonable and adequately documented? - -

METHOD OF ANALYSIS
15. Is the method used appropriate considering the purpose and type of calculation? __

16. Is the method in accordance with applicable codes, standards, and design/licensing bases? - -
IDENTIFICATIoN'oF COMPUTER CODE.S (Ref: NOP-SS-IO01) ;,,, , ,

17. Have the versions of the computer codes employed in the design analysis been certified for this ,- J 4;
application?

18. Are codes properly identified along with source, inputs and outputs? - -

19- Is the code suitable for the analysis being performed?
20. Does the computer model, that has been created, adequately reflect actual (or to be modified)

plant conditions (e.g., dimensional accuracy, type of model/code options used, time steps, etc.)? ..
21. Is the computer output reasonable when compared to inputs and what was expected? .,- ".

COMPUTATIONS
22. Are the equations used consistent with recognized engineering practice and design/licensing V

bases?
23. Is justification provided for any equations not in common use? '7' -,,

24. Is the justification reasonable? ,
25. Have adjustment factors, uncertainties, empirical correlations, etc., used in the analysis been - "

correctly applied? ...........................
26. Is the result presented with proper units and tolerance? __....

27. Has proper consideration been given to results that may be overly sensitive to very small
changes in input? -
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Fr~stEne~Y LCALCULATION REVIEW CHECKLIST CALCULATION NO. A) - 9
REV. / -!

NOP.CC-2001-04 Rev. 00 UNIT

QUESTION " NA 1 Yes I No I COMMENTS RESOLUTION
CONCLUSIONS
28. Is the ma.nitude of the result reasonable when compared to inputs?
29. Is the direction of trends reasonable? V
30. Are stated conclusions justifiable based on the calculation results? ___............___.........

31. Are all pages sequentially numbered and marked with a valid calculation number? V -

32. Is all information legible and reproducible? _

33. Have all changes in the documentation been initiated (or signed) and dated by the author of the
change and all required reviewers?

34. Have all calculation results stayed within existing design/licensing basis parameters? - "
35. If the response to Question 34 is NO, has Licensing been notified as appropriate? (i.e. UFSAR or ,• -..

Tech Spec Change Request has been Initiated). ,,
36. Does the calculation meet its purpose/objective?
37. Has the calculation vendor used all applicable design information/requirements provided? .
38. Did the calculation vendor determine if the calculation was referenced in design basis documents /

andlor databases?
39. Did the Preparer determine If the calculation was used as a reference in the UFSAR? - .
40. If the calculation is used as a reference in the UFSAR, is a change to the UFSAR required or an

update to the UFSAR Validation Database, if applicable, required?
41. If the answer to Question 40 is YES, have the appropriate documents been initiated? _"

42. Is the calculation acceptable for use?
43. What checking method was used to review the calculation? Check all that apply.

- spot check for math
- complete check for math
- comparison with tests ,,,,

* check by alternate method ..... ..... __"_.......

- comparison with previous calculation

Review Summary:.

Ef" Technical Review E] Owner' s Acceptance Review (Required for calculations prepared by a vendor)
Reviewer (Print and Sign Name) /7/ Date Reviewer (Print and Sign Name) Date
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FnrstEnery CALCULATION ADDENDUM
,NOP.CC-3002-02 Rev. 02 ........

INITIATING DOCUMENT(S) CALCULATION NO. CALCULATION REV. ADDENDUM NO.

ECP 04-0447 10080-N-779 1 2
TITLE/SUBJECT: (MUST MATCH ORIGINAL CALCULATION TITLE (SUBJECT)

BVPS Unit I and Unit 2 Response to a Dam Failure

0 BV1 . [BV2 I bDB [J PY

Classification 0] Tier I Calculation [ Safety-Related/Augmented Quality El Nonsafety-Related

Open Assumptions? JE Yes 9 No If Yes, Enter CR Tracking Number N/A

Computer Program(S)

Program Name Version / Revision Category Status Description

None N/A N/A N/A N/A
ORIGINATOR/DATE 0--4e-' REVIEWER/DESIG :VERIFIE1DATE APPROVER/DATEE

Douglas T. Bloom Gary V. Caoclani ________ Colin P. Keller c'
Douglas T Bloom ..........

OBJECTIVE OR PURPOSE OF ADDENDUM:

The purpose of this calculation addendum Is to document voiding and superceding of various design Inputs utilized in the base
calculation of 10080-N-779, Rev. 1. This addendum will determine the impacts of each design input change and provide the
new design Input documents for the utilized values.

SCOPE OF ADDENDUM:

The following changes are evaluated within this Addendum:
1) Caloulation 8700-DMC-2353, Rev. 1 has been superceded by calculation 8700.DMC-2353, Rev. 2. The allowable tube

plugging levels for the Unit I Recirculation Spray Heat Exchangers [1RS-E-1A, C] changed from 56 tubes to 40 tubes.
With respect to calculation 10080-N-779, It Is more conservative to utilize the higher tube plugging value, because it
lowers the heat removal capabilities of the Unit 1 Recirculation Spray Heat Exchangers. The 56-tube value will continue
to be used for the purposes of calculation 100B0-N-779. However, it is noted that the actual plugging limit is somewhat
less.

2) Calculation 8700-DMC-2339, Rev. 2 has been superceded by calculation 8700-DMC-2353, Rev. 2 with respect to the
Recirculation Spray (RS) heat exchanger UA values, which include fouling factors. The fouling factors for the RS heat
exchangers have not changed with the design Input, therefore, there are no impacts with respect to this aspect of 8700-
DMC-2353, Rev. 0.

LIST NEW DOCUMENTS TO BE ADDED TO THE DOCUMENT INDEX (DIN):

The following changes shall be made to the document index:
1) Remove calculations 8700-DMC-2339, Rev. 2 and 8700-DMC-2353, Rev. 1 and replace them with 8700-

DMC-2353, Rev. 2 (Design Input)

SUMMARY OF RESULTS/CONCLUSIONS OF ADDENDUM:
As shown above, the impacted design inputs from the superceded documents are not changed with respect to the new DINs.
The conclusions of calculation 10080-N-779, Rev. 1, are unchanged with respect to the Implementation of ECP 04-0447.

LIMITAVIONS OR RESTRICTIONS CREATED BY ADDENDUM:

There are no limitations or restrictions associated with this addendum,

IMPACT OF ADDENDUM ON OUTPUT DOCUMENTS:

There Is no Impact to any other document as a result of this addendum.



Firsnergy CALCULATION ADDENDUM
NOP-CC-3002-02 Rev. 02

INITIATING DOCUMENT(S) CALCULATION NO. CALCULATfON REV. ADDENDUM NO.
ECP 04-0447 10080-N-779 1 2
TITLEISUBJECT: (MUST MATCH ORIGINAL CALCULATION TITLE (SUBJECT)

BVPS Unit 1 and Unit 2 Response to a Dam Failure

DESCRI"E WHERE THE ADDENDUM WILL BE EVALUATED FOR 10CFR50.59 APPLICABILITY:

For the evaluation of 1OCFR50.59 applicability, see ECP 04-0447 (RAD and Screen 04-03629)

LIST SUPPORTING DOCUMENTS: (Include total number of pages)

The following supporting documents are associated with this calculation:
1) Design Verification Record I Page
2) Calculation Review Checklist 3 Pages

LIST ATTACHMENTS: (Include total number of pages)

No attachments are associated with this calculation addendum.
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FLrst, "nhe DESIGN VERIFICATION RECORD
NOP-CC-2001-01 Rev. 00

SECTION I: TO BE COMPLETED BY DESIGN ORIGINATOR

DOCUMINT(S)/ACTIVITY TO BE VERIFIED:

10080-N.-779, Rev. 1, Add. 2

SAFETY RELATED El AUGMENTED QUALITY . I NONSAFETY RELATED

SUPPORTING/REFERENCE DOCUMENTS

8700-DMC-2363, Rev. 2

DESIGN ORIGINATOR: (Print and Sign Name) DATE

SECTI . TO BE COMPLETED BY VERIFIER

VERIFICATION METHOD (Check one)

EWY'DESIGN REVIEW (Complete Design 17 ALTERNATE CALCULATION El QUALIFICATION TESTING
Review Checklist or Calculation Review Checkiist)

JUSTIFI ON FOR SUPERVISOR PERFORMINGVERIFICATION:

APPROV/AL: (Print and Sign Name) DATE

EXTENT OF VERIFICATION:

Re-4 %ev W V 6~.o OIL, ec~et c~ "Ts 'e. L

oe.

COMMENTS, ERRORS OR DEFICIENCIES IDENTIFIED? YES NO
RESOLýTION: (For Alternate Calculation or Qualification Testing only)

RESOLVED BY: (Print and Sign Name) DATE

VERIFIER: (Print and Sign Name) O 1/ /, . DATE

APPROVED BY: (Print and Sign Name) DATE
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F~rc~nar'n f~Af~EE~rf'~L RE IEWCALCULATION NO.

FUmt er 3y CALCULATION REVIEW CHECKLIST 10080-M-779
REV._I

NOP-CC-2001-04 Rev. 03 ADDENDUM NO. 2
UNIT 1/2

QUESTION INAI Yes!No COMMENTS RESOLUTION
GENERAL
I Does the stated objectivelpurpose dearly describe why the calculation is being

performed?
2. Are design input I output documents and references listed and clearly identified in the

document index, including edition and addenda, where applicable? _

3. Were verbal inputs from third parties properly documented? xA_____-,__________
4. Are design input parameters, such as physical and geometric characteristic and

regulatory or code and standard requirements, accurately taken from the design input
documents and correctly incorporated, including tolerances and units?

5. Are the design inputs relevant, current, consistent with design/licensing bases and
directly applicable to the purpose of the calculation, including appropriate tolerances
and ranges/modes of operation?

6. Are all design inputs retrievable? If not, have they been added as attachments?
7. Are preliminary or conceptual inputs clearly identified for later confirmation as open N/ ov -

assumptions?
8. Where applicable, were construction and operating considerations included as input /

information? __

9. Were design input I output documents properly updated to reference this calculation?
ASSUMPTIONS / -,,- r I:4o
10. Have the assumptions necessary to perform the analysis been clearly identified and t"F oS . l

adequately described? ___

11. Are all assumptions for the calculation reasonable and consistent with design/licensing
bases? __ _

12. Have all open assumptions needing later confirmation been clearly identified on the NJ'o o ,
Calculation cover sheet, including when the open assumption needs to be closed?

13. Has a Condition Report been issued for open assumptions?
14. Have engineering judgments been clearly Identified?
15. Are engineerino ludgments reasonable and adequately documented?
16. Is suitable justification provided for all assumptions/engineering judgements (except

those based upon recognized engineering practice, physical constants or elementary 1
scientific principles)?.

METHOD OF ANALYSIS"'a.J1E t S 'n"'t-
17. Is the method used appropriate considering the purpose and type of calculation? V_
18. Is the method in accordancewith applicable codes, standards, and desIgn/licensing / .6

bases? ___ 4,4.ls'
IDENTIRCATION OF COMPUTER CODES (Ref: NOP-SS-1001)
19. Have the versions of the computer codes employed in the design analysis been r-, -d, '. .O

certified for this application? re.4 I.toy% e-
20. Arae.s j- p wAedy fjfti "1dome with *r•e vekwnder. erg>anizatien. eta,)? I' _ ,
21. Is the code applicable for the analysis being performed? __,_,,

22. Is the computer program(s) being used listed on the FENOC Usable Software List forthe site?"
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Frstnercjy. CALCULATION REVIEW CHECKLIST 10080C-LCTON79
REV. I

NOP-CC-2001-04 Rev. 03 ADDENDUM NO. 2
UNIT 112

QUESTION N IA E Y !. Not COMMENTS RESOLUTION
23. Does the computer model, that has been created, adequately reflect actual (or to be us, AJ Cr.C A-"

modified) plant conditions (e.g., dimensional accuracy, type of model/code options. , I o r-
used, time steps, etc.)? V.

24. Did the computer output generate any ERROR or WARNING Messages that could V/
Invalidate the results?

25. Is the computer output reasonable when compared to inputs and what was expected?
COMPUTATIONStO
26. Are the equations used consistent with recognized engineering practice and -V e. c .- c..,,At 931

designilicensing bases? _,__9_ _CIAO_ ___

27. Is there a reasonable justification provided for the uses of any equations not in
common use?_ ___

28. Were the mathematical operations performed properly and the results accurate? ,,
29. Have adjustment factors, uncertainties, empirical correlations, etc., used in the /

analysis been correctly applied?
30. Is the result presented with proper units and tolerance? - fr• _,,-,,,_,_-_

31. Has proper consideration been given to results that may be overly sensitive to very Pi t 0 4 'A q
small changes In input? ._

CONCLUSIONS /
32. Is the magnitude of the result reasonable and expected when compared to inputs?
33. Is there a reasonable justification provided for deviations from the acceptance criteria? N o s,4, c€,-, ut6--6
34. Are stated conclusions justifiable based on the calculation results? ..en

35. Are all pages sequentially numbered and marked with a valid calculation and revisiona?
number? ___

36. Is all information legible and reproducible? 
_ _.....

37. Is the calculation presentation complete and understandable without any need to refer
back to the Originator for clarification or explanations?

38. Is calculation format presented in a logical and orderly manner, in conformance with /
the standard calculation content of NOP-CC-3002 (Attachment 1)?

39. Have all changes in the documentation been initialed (or signed) and dated by the / Ne s,- Qn' ,
author of the change and all required reviewers? .....

DESIGNILICENSING
40. Have all calculation results stayed within existing design/licensing basis parameters?
41. If the response to Question 40 is NO, has Ucensing been notified as appropriate? (i.e. 'K os sr- .; 41, .,'s"Yed

UFSAR or Tech Spec Change Request has been initiated).V. ..
42. Is the direction of trends reasonable?
43. Has the calculation Preparer used all applicable design informationlrequirements

provided?
44. Did the calculation Preparer determine if the calculation was referenced in design "

basis-
45. Did the Preparer determine if the calculation was used as a reference in the UFSAR? .1 ........
46. If the calculation is used as a reference in the UFSAR, is a change to the UFSAR " l, l.."ShP, ,

required or an update to the UFSAR Validation Database, if applicable, required?_
47. If the answer to Question 46 is YES, have the appropriate documents been initiated? I ___
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CALCULATION NO.

____j CALCULATION REVIEW CHECKLIST 1_0oo.0N-779

NOP-CC-2001-04 Rev. 03 ADDENDUM NO. 2
UNIT 112

QUESTION NA Yes, No COMMENTS 7 ESOwU(ON

48. Has the applicability of IOCFR50.59 to this calculation been considered and • - KI o4-o•r',
documented?

ACCEPTABLE
49. Does the calculation meet its purposelobjective?
50. is the calculation acceptable for use?
51. What checking method was used to review the calculation? Check all that apply.

• spot check for math
- complete check for math -/_

- comparison with tests 1
* check by alternate method L"
* comparison with previous calculation ,__

Review SummnAryA "C.&il -
iz

Technical Review (Print and Sign Napel Date Owner's Acceptance Review (Required for calculations prepared by a vendor)

G. /. C"d d Q a /V . / ' Reviewer (Print and Sign Name) Date

Design Verification (Print and SignNaf . * Date

V. C- -cc t a Y% 6 lo / / Approver (Print and Sign Name) Date



5. ERS-JTL-99-005, "Unit 1 Letdown Radiation Monitor (RM-CH-101) Alarm
Setpoint Calculation and Emergency Action Level (EAL) Value
Determination," Revision 3



FORM 1/2-ADM-1611.F28. Rev. 2 RTL# A9.621IA

Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation

Subject No. PAGE 1 OF
Unit I Letdown Radiation Monitor (RM-1 CH-1 01) Alarm
Setpoint Calculation and Emergency Action Level (EAL) ERS-JTL-99-005 21
Value Determination

Reference
HPP EPP T/S CR DCP

Category Unit 1 Unit 2

DTechnical Position El Technical Evaluation 0 Calculationr r

Purpose
This technical evaluation documents determination of the High and High-High alarm setpoints for the Unit 1 letdown
radiation monitor, including process safety limit and trip setpoint for the high range and low range channels (ref. CR
990281). Also, monitor response to RCS concentrations of 0.1 uCi/g, 0.35 uCi/g, 21 uCi/g and 300 uCi/g are
calculated.

E] ORIGINAL ISSUE

r J REVISION# 3

Revision description:
Directly calculated the DE 1-131 monitor response by using ratio technique applied to the 1% FF design
equivalent concentration (3.69 uCl~g) and the corresponding calculated monitor value. Added the letdown
radiation monitor Indications that correspond to an RCS concentration equivalent to 21 uCilg dose
equivalent iodine-131 (DE 1-131). This is done for both the 843-30 and 843-30R detector types. This value is
proposed for use as part of the NEI EAL upgrade project for EAL SU9. Updated references. Corrected 843-
30R low range channel 1-131 detector efficiency.

by e eri vie er independent review (calculation only)
John -Le-da date MichaelUnfneYl" date N/A - Not a Calculation date

Checklist Attachments

0 Purpose 0] Results I'0 Data Sheets

0] Methodology 0] References 0 Illustrations

0 Input Data [3 Printouts

[0 Code Listings

0] Transmittal to BVRC 0 Supt, Rad Ops 0] Author: John T. Lebda BV-ERF

IF Original RP ERF FILE 13 Supv, RP Services o0 Hal Szklinski BV-SIM
o1 MGR, Radiation Protection I Supv; Rad Waste/Effluents 0 Michael Unfried SEB-3

0 _ _ _ _I



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION:
Subject: No.: Page:
Unit I Letdown Radiation Monitor (RM-ICH-101) Alarm Setpoint I J 9
Calculation and Emergency Action Level (EAL) Value Determination ERSJTL99005 2

PURPOSE

The purpose of this calculation is to determine the alarm setpoints (high-high and high) for the Unit 1
letdown radiation monitor, RM-1CH-101 high range and low range channels.

DISCUSSION

REVISION HISTORY:
Revision 0:
The previous calculation of record, SWEC RP-11700-87, Rev. 01, was reviewed during an
investigation of an identified setpoint discrepancy (ref. CR 9902812). This review discovered that, for
the high range channel, the contribution from iodine-135 to the monitor indication was miscalculated,
and the necessary correction for fluid density change between the reactor coolant system (RCS) and
the monitor sample line was not made. These errors resulted in an overly conservative setpoint.
Using such a setpoint could lead to spurious alarms and may have contributed to the condition
described in CR 990281. Revision 0 corrected these issues & used updated parameters in the
calculation.

Revision 1:
This revision was made to calculate alarm setpoints that correspond to reactor coolant radioactivity
concentrations of 0.1 and 0.35 dose equivalent 1-131. In addition, monitor indication that corresponds
to 300 uCi/g dose equivalent 1-131 is provided. Revision 0 was unchanged and this additional
information was provided in an Addendum.

Revision 2:
Made the same calculations as the previous revisions using efficiencies for the 843-30R detector type.
The most recent RCS design/Technical Specification radioactivity concentrations are used in the
calculations. The package text was updated.

Revision 3:
Directly calculated the DE 1-131 monitor response by using ratio technique applied to the 1% FF
design equivalent concentration (3.69 uCi/g) and the corresponding calculated monitor value. Added
the letdown radiation monitor indications that correspond to an RCS concentration equivalent to 21
uCi/g dose equivalent iodine-131 (DE 1-131). This is done for both the 843-30 and 843-30R detector
types. This value is proposed for use as part of the NEI EAL upgrade project for EAL SU9. Updated
references.

ADDITIONAL DISCUSSION:
The Unit 1 UFSAR 3 describes the licensing basis for the Unit 1 letdown process flow radiation monitor
(CH-101):

"The gross activity of the reactor coolant is continuously monitored by two detectors. The samples
are drawn from the reactor coolant letdown line and delayed to permit sufficient decay of N- 16 isotope
before they pass by the detectors. In this system, large variations in the activity are possible
depending upon the amount of fission products leaked to the coolant. The alarm setpoints can be set
to provide graded indications of reactor coolant activity increases. This system cam be flushed with
clean water from a flush line inlet upstream of the sample monitor."



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION: 3
Subject: No.: Page:
Unit I Letdown Radiation Monitor (RM-ICH-101) Alarm Setpoint E SJL9-0
Calculation and Emergency Action Level (EAL) Value Determination ERSJTL990053

The USNRC SER4 for Unit 1 states:

"The gross activity of the reactor coolant will be monitored by a low range and a high range detector
located in the reactor coolant letdown line. We believe that this system is capable of detecting gross
failed fuel and is acceptable."

CH-101 is an off-line monitor physically located near the northeast corner of the PAB elevation 722'.
It draws sample flow from the letdown piping prior to the system demineralizers and degassifiers. The
fluid at this point is cooled to approximately 90 OF. Additional cooling may be expected as the fluid
passes thourgh the sample line to the monitor. The sample line is equipped with a temperature
control valve that closes if the sample fluid temperature exceeds about 134±3 0F5. This calculation
will use 137 OF as a conservative value.

The original monitor configuration included two shielded gamma scintillation detectors. Channel CH-
101A was designated as the high range channel, and CH-101B, the low range channel. The
detector/sample line geometry between the two channels was identical with the exception that a lead
attenuator plug was placed between the high range detector and the sample line. This option was
available for the low range channel should letdown fluid radioactivity be high and a redundant high
range channel desired. However, in 1981 the channels were noted to read the same, and the alarm
setpoints for the two channels were changed to be identical8 .

The basis for the alarm setpoints was established in the SWEC setpoint calculation as the RCS
design maximum radioactivity concentrations which would result from operating with 1% failed fuel.

This is considered a reasonable value for "gross failed fuel", however, no specific commitment to this
basis could be found. The basis for the Unit 2 letdown radiation monitor 7 is an RCS radioactivity
concentration corresponding to the Technical Specification 8 radioactivity limit of 1 g±Ci/g dose
equivalent iodine 131. This difference between the Units is thought to result from the difference in
dates that the Units were licensed, and is not researched further here.

SWEC19 also calculated high alarm setpoint values for the high range channel. The calculation used
0.25% failed fuel as the basis. This is the only place that any high setpoint basis is provided, and no
justification is given. During the development of this calculation, Radiological Operations expressed
concern that a high setpoint based on 0.25% failed fuel would be too close to the monitor background
and requested that setpoint values be based on 0.5% failed fuel., REAP 1.105 recognizes such
situations and (Step 5.3.2.3) permits an alternative approach. As such, the high setpoint calculated
herein will be based on 0.5% failed fuel.

METHODOLOGY

The methodology used herein remains similar to that used in RP-11700-87-0. The RCS activity
concentrations (jtCi/g) assumed are those activities which result from operation with 1% failed fuel9.
The list of isotopes used is identical to that in the original calculation of record with the exception of
Mn-54, which was added in Revision 0 of this package. Mn-54, along with the other activation
products which are included in this calculation, are present in such low concentrations that they have
no influence on the monitor indication.
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The activity concentrations (gtCi/g) are converted to liCi/cc by applying an appropriate density
correction. Because the concentrations are expressed in p.Ci/g, the only correction needed is to
account for the density difference between the fluid in the sample line and the density at standard
temperature and pressure. This correction is applied prior to multiplying the monitor efficiency to
obtain the individual isotope count rate contribution. The individual contributions are then summed to
determine the monitor process safety limit.

The activity concentrations used to calculate this first setpoint are based on a specific set of operating
parameter values that influence the concentrations. These are related to processes that remove
radioactivity from the RCS and are, letdown flow rate, letdown filtration and demineralization
efficiencies and leakage from the RCS. The 1% failed fuel RCS concentration calculation maximizes
the activity concentrations by selecting each parameter value, within the design operation range, such
that radioactivity removal is minimized (ref. Unit 1 UFSAR Table 14B-5). Because actual operating
conditions are different, and these differences will cause the 1% failed fuel RCS concentrations to be
lower, adjustments are necessary to avoid using a non-conservatively high setpoint. The adjustment
discussed above is made by assuming a typical letdown flow rate of 105 gpm1 °. All activity removed
from the system by letdown is assumed not to be returned. This minimizes RCS radioactivity
concentrations, and adds a small conservatism to the setpoint calculation. RCS leakage is typically
very low, and even when maximized would be low as compared to the radioactivity removal by
letdown. Therefore, the influence of RCS leakage is ignored in this calculation. To make the
correction for increased letdown flow rate, an equilibrium radioactivity removal rate while operation at
60 gpm is calculated for each radionuclide by summing the radioactive decay removal rate constant
with the letdown removal rate constant. This is applied to total RCS activity to obtain the net removal
rate (jCi/s) from the system. At equilibrium, the removal rate is assumed to be equal to the release
rate form the fuel. The sequence of this calculation is then reversed using 105 gpm in place of 60
gpm to obtain radioactivity concentrations (p.Ci/g) while operating at the higher flow rate. The setpoint
calculation is then repeated to determine the process safety limit when operating with letdown at 105
gpm. The calculations described above are performed for both the high range and low range monitor
configurations.

A second set of monitor indication values are provided which correspond to the design radioactivity
mix reduced to concentrations equal to a dose equivalent iodine 131 of 0.1 piCi/g, 0.35 IiCi/g, 21 uCi/g
and 300 uCi/g. These calculations do not require any adjustments associated with changes in
letdown flow rate as the measurements are direct (the radiation monitor responds to RCS
radioactivity), rather than derived (percent failed fuel inferred by measuring RCS radioactivity). All are
calculated by simple ratio technique applied to the 1% FF (3.69 uCi/g) monitor indication. Instrument
error is not applied to these values herein. This should be done if these are later used as alarm
setpoint values.

Determination of radiation monitor alarm setpoint uncertainty used herein is consistent with previous
similar applications for both Unit 1 and Unit 2. Regulatory Guide 1.10512 provides the basis for
instrument setpoints for safety related systems. BVPS Unit 2 is committed to the Regulatory Guide,
while Unit 1 is not. Historically established guidelines provide four conditions where it may be prudent
to apply uncertainty analysis to a Unit 1 radiation monitor. These are, if the monitor or setpoint, 1) is
QA Category 1, 2) initiates an automatic process control function, 3) is specifically referenced by an
emergency operating procedure, or 4) initiates manual operator action that results in a change in the
configuration of any safety related process systems.
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CH-101 is referenced in several EOPs, and the High-High alarm is used to determine if fuel damage
may have occurred which, in turn, may affect operator actions. Although other means for detecting
failed fuel, such as chemistry sampling and monitoring or in-plant radiation levels are routinely
employed, monitor uncertainty analysis is appropriate.

As with older monitors at Unit 1, many of the allowances which are considered in setpoint uncertainty
analyses are not provided for the letdown radiation monitor. Historically established appropriate
assumptions for some of these. Also, this defines the Total Loop Uncertainty as:

TLU = (EA2 + PA2+ CA 2 + SA2 + DA2 + LA2 + TA)°'5

and, the Trip Setpoint as:

TSP = AL / [1 + (%=TLU) / 100 + (%-DEADBAND) / 100]

Because many of TLU allowances are not available for the Unit 1 monitors, the uncertainty analyses
for safety related monitors is assumed to be +100%, -50%. This leads to a value of 2.1 as the divisor
for the Analytical Limit (or, Process Safety Limit). This high degree of conservatism is not necessary
for the letdown radiation monitor. The assumptions used therein were reviewed against the available
vendor documentation and are found to be reasonable and sufficiently conservative for the letdown
radiation monitor. The errors and uncertainty allowances are:

Factory calibration allowance (CA1) = 20%
Onsite calibration allowance (CA 2) = 10%
Sensor allowance for rate meter response (SA1) = 5%
Sensor allowance for alarm circuitry (SA2) = 2%
Process allowance (PA) = 0%
Leakage allowance (LA) = 0%
Environmental allowance (EA) = 0%
Administrative tolerance (TA) = 10%
Drift allowance (DA) = 10%
Deadband = 10%

TLU = (0.202 + 0.102 + 0.052 + 0.022 + 0.102 + 0.102)0. = 0.27 = 27%

TSP = AL / (1 + (27 / 100) + (10 / 100)] = 1.37

See Attachment 1 for additional information concerning alarm setpoint determination methodology.

After the setpoints (Process Safety Limits) are calculated, each will be divided by 1.37 to obtain
setpoints having uncertainty analysis applied.
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INPUT DATA AND ASSUMPTIONS

1. 1 % Failed Fuel RCS Radioactivity Concentrations (high-high setpoint)
(Refer to Attachment 1)
0.5% Failed Fuel RCS Radioactivity Concentrations (high setpoint)
(requested by Radiological Operations as discussed above)

2. Maximum Fluid Temperature at Monitor = 137 OF.

3. Fluid Density at Monitor = 61.43 Ibm/ft3

Fluid Density at ST = 62.43 Ibm/ft3

4. CH-1 01 Channel Efficiencies - 843-30 detector (See calculations)

4. CH-1 01 Channel Efficiencies - 843-30R detector

5. Letdown volume Flow Rates = 60 gpm minimum
= 105 gpm normal

6. Letdown Mass Flow Rates (calculated):

60 Cpm * 3785.3 cc/ccal * 1 /CC * (61.43 Ibm/ft3 / 62.43 lbm/ft3) = 3.72

[9]

[5]

[131

[14]

[Attachment 2]

[10,15,16]

5E3 g/s
60 s/min

105 gpm * 3785.3 cc/gal * 1 g/cc * (61.43 Ibm/ft3 / 62.43 Ibm/ft3)
60 s/min

= 6.158E3 g/s

7. RCS Mass = 1.8084E8 g [9]
(Average of mass at 100% power, 0% and 22% S/G tubes plugged)

8. Radionuclide Half-Live Times = (Refer to Attachment 1) (18]

9. RCS Technical Specification and DE 1-131 concentrations corresponding to 1% FF [9]

10. Radionuclide Decay Rate Constants

Calculated: =ln(2) / Radionuclide Half-Live (s)

11. Letdown Flow Rate Removal Constants

Calculated: = Letdown Mass Flow Rate (g.s) / RCS Mass (g)

12. All radioactivity removed by the letdown system is assumed not to be returned to the system.
Returned activity is expected to be small, and this assumption is conservative for the setpoint
calculation.

13. RCS leakage is ignored. Leakage is typically very low, and this influence is small as compared to
the removal by letdown.
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14. When the amount of RCS radioactivity is at equilibrium, the rate of radioactivity removal from the
system is equal to the release rate from the fuel.

RESULTS

843-30 detector with updated source term:
1% FF Basis 60 gpm letdown operation (cpm)

High High-High

CH-101 High Range Channel 3.72E+03 7.44E+03

105 gpm letdown operation (cpm)

High

3.03E+03

n/a

High-High

6.06E+03

9.93E+05CH-101 Low Range Channel n/a 1.OOE+06
(1.47E+6)

843-30R detector with updated source term:
1% FF Basis 60 gpm letdown operation (cpm)

High High-High

CH-101 High Range Channel 4.78E+03 9.57E+03

CH-101 Low Range Channel n/a 1.00E+06
(2.67E+6)

105 gpm letdown operation (cpm)

High High-High

3.77E+03 7.54E+03

n/a 1.OOE+06
(1.70E+6)

SWEC provided a low range channel, high-high alarm setpoint with 0.05% failed fuel used as the basis. The basis is deemed acceptable
and is applied to give the final setpoints (for the low range channel). Because the calculated low range channel setpoints are still above the
monitor range, the highest on-scale value of 1.OOE6 is provided with the calculated value shown in parenthesis. Consistent with previous
calculations, no high setpoint is provided for the low range channel. All values are reduced for instrument error consideration.

RM-CH-IOIA/B Indication Corresponding to Various DE 1-131

Updated design source term basis with 843-30 detector:

Page 9 monitor indication with 1% FF (3.69 uCi/g DE 1-131) =

Monitor indication with 0.1 uCi/g DE 1-131 =

Monitor indication with 0.35 uCi/g DE 1-131 =

Monitor indication with 21 uCi/g DE 1-131 =

Monitor indication with 300 uCi/g DE 1-131 =

Updated design source term basis with 843-30R detector:

Page 12 monitor indication with 1% FF (3.69 uCi/g DE 1-131) =

Monitor indication with 0.1 uCi/g DE 1-131 =

Monitor indication with 0.35 uCi/g DE 1-131 =

Monitor indication with 21 uCi/g DE 1-131 =

Monitor indication with 300 uCi/g DE 1-131 =

RCS Concentrations
Low Range Channel

(cpm)

4.02E+07

1.09E+06

3.82E+06

2.29E+08

3.27E+09

High Range Channel
(cpm)

1.02E+04

2.76E+02

9.66E+02

5.80E+04

8.28E+05

7.32E+07

1.98E+06

6.94E+06

4.17E+08

5.95E+09

1.31 E+04

3.55E+02

1.24E+03

7.46E+04

1.07E+06

Values in the tables above are provided without instrument error consideration. If used for an alarm setpoint, the value(s) should be reduced
by dividing by 1.37. High alarm setpoints should be set at 50% of the high-high value, or if too close to background indications, at an
appropriate value above background so as to avoid spurious alarms. For values calculated that exceed the monitor range of 1.OOE+06, an
on-scale value appropriate for the application should be used.



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION
Subject: No.: Page:
Unit I Letdown Radiation Monitor (RM-ICH-101) Alarm Setpoint
Calculation and Emergency Action Level (EAL) Value Determination ERS-JTL-99-005 8

REFERENCES

1. SWEC Calculation RP-11700-087-0, Determination of High and High-High Setpoints for all
Process and Area Monitors in the BVPS Unit #1 RMS, 1975

2. BVPS Condition Report 990281, Setpoint Discrepancy for RCS Letdown Gross Activity Radiation
monitors, Dated 02/12/99

3. BVPS Unit 1 UFSAR Chapter 11, Section 11.3.3.3.16, Reactor Coolant Monitor

4. Unit 1 USNRC SER, Section 11.6, Process and Area Radiation Monitoring Systems
5. Unit 1 OM Chapter 43, 1OM-7.2.B, Setpoints

6. BVPS Onsite Safety Committee Meeting Minutes, BV-OSC-107-81

7. DLCO Calculation ERS-SFL-88-027 Rev. 1, Process Safety Limits and Alarm Setpoints for
2CHS-RQ-101A/B

8. Unit 2 Technical Specification 3/4-.4.4, Specific Activity

9. SWEC Calculation 10080-UR(B)-484, Primary and Secondary Design/Technical Specification
Activity Concentrations Including Pre-Accident Iodine Spike Concentrations and Equilibrium
Iodine Appearance Rates Following Power Uprate, 2002

10. Chemistry Database for RCS Radioactivity Determinations, Actual Logged Letdown Flow Rates
for Unit 1 Cycles 11, 12 and 13

11. BVBP-RP-0002, Radiation Monitor Alarm Setpoint Determination

12. USNRC Regulatory Guide 1.105, Instrument Setpoints

13. 1967 ASME Steam Tables

14. Victoreen VTI 07.503-0110, Section 6, Tables 8 & 9
15. DLCO NED EM Response, EM 1171, NED Verification of EM 116252 (Design basis accident

parameter verification - Unit 1) Response, Dated 11/25/98

16. BVPS Unit 1 UFSAR Chapter 9, Table 9.1-2
17. DLCO NED EM Response, EM 116252, Design basis accident parameter verification - Unit 1,

Dated 08-01-98

18. Kocher, D. C., Radioactive Decay Tables, Technical Information Center, U. S. Department of
Energy, 1981

19. SWEC letter DLS-12168, Beaver Valley Power Station - Unit No. I J.O.NO. 11700-O.F.E.NO.
8700 - C.O.NO. 3468, Radiation Monitor Setpoints, October 21, 1975



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVIS-I ON3
Subject: No.: IPage:

Unit 1 Letdown Radiation Monitor (RM-ICH-101) Alarm Setpoint E
Calculation and Emergency Action Level (EAL) Value Determination RSJTL99005

CH-101 Setpoint Calculation @60 gpm Letdown flow Rate
Updated design RCS concentrations and for the 843-30 detector type

*1% FF60 gpm High Range 1% FF @60 gpm Low Range 1% FF @60 gpm
1% FF -At-monitor Density *-Channel High Range *-Channel Low Range

@ 576 F Density Corrected Efficiency Channel Indication Efficiency Channel Indication
Nuclide (uCi/g) Correction (uCi/cc) (cpm-cc/uCi) I(cpm) (cpm-cc/uCi) (cpm)

Br-84
Rb-88
Rb-89
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Zr-95
Nb-95

Mo-99
Tc-99m
1-129
1-131
1-132
1-133
1-134
1-135
Co-58
Co-60
Fe-59
Te-129
Te-132
Te- 134
Cs-134
Cs-136

Cs-137
Cs-138
Ba-140
La-140
Ce-144
Pr-144
Kr-85
Kr-85m
Kr-87
Kr-88
Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-138
Mn-54

3,73E-02

2.75E+00

1.57E-01

3.49E-03
2.16E-04

1.45E-03

1.03E-03

5.94E-05

4.78E-04

8,84E-04

6.32E-04

6.41 E-04
7.62E-01

4.09E-01

1. 11 E-07

2.89E+00

1.13E+00

4.32E+00

6.32E-01

2.48E+00

1.38E-02

1.59E-03

9.OOE-04

1.43E-02

3.OOE-01

2.99E-02

6.05E+00
i.50E+00

3,79E+00
1.03E+00

4.10E-03
1.41 E-03

4.69E-04

4.72E-04

1.25E+02
1.42E+00

9.48E-01
2.65E+00

3.11 E+02

4,20E+00

9.64E+00
9.56E-01

6.70E-01

4.80E-03

3.67E-02 7.0673E+02 2.59E+01 6.5003E+05 2.39E+04

2,71E+00 3.3324E+02 9.02E+02 1.8750E+05 5.07E+05
1.54E-01 1.0125E+03 1.56E+02 8.8684E+05 1.37E+05
3.43E-03 1.6920E-02 5.81 E-05 4.4819E+01 1.54E-01
2,13E-04 0.0000E+00 O.OOE+00 0.6000E+00 0.002+00
i.43E-03 1.7804E+02 2.54E-01 6.9789E+05 9.96E+02
1.01E-03 5.8336E+02 5.91E-01 4.6832E+05 4.75E+02
5.84E-05 2.1300E-01 1.24E-05 9.5400E+01 5.58E-03
4.70E-04 1.3596E+00 6.39E-04 1.4543E+03 6.84E-01
8.70E-04 6.7325E+01 5.86E-02 1.1881E+05 1.03E+02
6.22E-04 8.8200E+01 5.48E-02 4.9537E+05 3.08E+02
6.31E-04 1.0250E+02 6.47E-02 5.0437E+05 3.18E+02
7.50E-01 1.6074E+01 1.21E+01 1.2222E+05 9.16E+04
4.02E-01 3.00O0E-02 1.21E-02 4.4085E+05 1.77E+05
1.09E-07 0.0000E+00 0.00E+00 0.0000E+00 0.00E+00
2.84E+00 8.6362E+00 2.46E+01 4.8206E+05 1.37E+06
1.11E+00 4.3446E+02 4.83E+02 1.5435E+06 1.72E+06
4.25E+00 6.4390E+01 2.74E+02 5.3280E+05 2.261+06
6.22E-01 5.4811E+02 3.41E+02 1.3588E+06 8.45E+05
2.44E+00 7.8131E+02 1.91E+03 6.7981E+05 1.66E+06
1.36E-02 1.4106E+02 1.92E+00 6.5859E+05 8.94E+03
1.56E-03 1.0207E+03 1.60E+00 9.6841E+05 1.52E+03
8.86E-04 4.3408E+02 3.84E-01 5.0432E+05 4.47E+02
1.41E-02 7,7144E+00 1.09E-01 9.3730E+04 1.32E+03
2.95E-01 3.4826E-01 1.03E-01 4.4459E+05 1.31E+05
2.94E-02 2.0382E-01 6.OOE-03 2.8864E+05 8.49E+03
5.95E+00 2.0187E+02 1.20E+03 1.1422E+06 6.80E+06
1.48E+00 4.8303E+02 7.13E+02 1.5456E+06 2.28E+06
3.73E+00 5.1000E+01 1.90E+02 4.3258E+05 1.61E+06
1.01E+00 9.9875E+02 1.01E+03 8.1615E+05 8.27E+05
4.03E-03 1.0006E+01 4.04E-02 2.5622E+05 1.03E+03
1.39E-03 9.8104E+02 1.36E+00 9.2029E+05 1.28E+03
4.61E-04 3.1167E-03 1.44E-06 5.5762E+04 2.57E+01
4.64E-04 1.3164E+01 6.11E-03 1.2369E+04 5.74E+00
1.23E+02 9.1200E-02 1.12E+01 2.0185E+03 2.46E+05
1.40E+00 2.7263E-01 3.81E-01 4.2749E+05 5.97E+05
9.33E-01 6.2626E+02 5.84E+02 6.9058E+05 6.44E+05
2.61E+00 5.0762E+02 1.32E+03 5.3234E+05 1.39E+06
3.06E+02 0.OOOOE+00 0.OOE+00 3.5335E+04 1.08E+07
4.13E+00 5.7826E-02 2.39E-01 6.9178E+04 2.86E+05
9.49E+00 1.8987E+00 1.80E+01 4.6560E+05 4.42E+06
9.41E-01 2.0320E+01 1.91E+01 4.0401E+05 3.80E+05
6.59E-01 1.4864E+03 9.80E+02 1.4879E+06 9.81E+05

0.9840

4.72E-03 I 1,4208E+02 1 6.71 E-01 5.0129E+05 2.37E+03
.~.4 .4 .5. .4 .4 5 .4

1.02E+04 4.02E+07

0.05% FF > 2.01E+06
7.44E+03 11.37 error 1.47E+06

cpm cpm

*1% FF RCS concentrations from SWEC 10080-UR(B)-484 Table 8a

**Letdown density correction based on 137 F (monitor high temperature isolation) = 61.43 Ibm/ft3 /62.43 Ibm/ft3
Manufacturer calibration data
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RCS Specific Activity Determination With Letdown Flow Rate Increased to 105 gpm

Parameters for correction to 105 gpm letdown flow rate:

RCS mass (avorage od 0% - 22% S/G tubes plugged) = 1.808E+08 grams

Letdown -mass flow rate at 60 gpm = 3.725E+03 grams/s
Letdown -mass flow rate at 105 gpm - 6.518E+03 grams/s

060gpm 1% FF @105 gpm @105 gpm
*1% FF Totl RCS (Kocher 1981) A. x. ). RCS removal A A TotalRCS 1% FF

@ 576 F Activity tl/ Decay Letdown Effective rate @60 gpm Letdown Effective Activity @ 576 F
Nudidle (uCi/g) (uCi) (s) (s"-) (3"-) (5"1) (u41/s) (s " ) ($,"1) NuCO NOVO/)

Br-84 3,73E-02 6.75E+06 1.91E+03 3.63E-04 3.84E-04 2.59E+03 3.99E-04 6.48E+06 3.59E-02

Rb-88 2.75E+00 4.97E+08 1.07E+03 6.49E-04 6.70E-04 3.33E+05 6.85E-04 4.86E+08 2.69E+00
Rb-89 1.57E-01 2.84E+07 9.26E+02 7.48E-04 7.69E-04 2.18E+04 7.84E-04 2.76E+07 1.54E-01
Sr-89 3.49E-03 6.31E005 4,370+06 1.59E-07 2.08E-05 1.31E+01 3.62E-05 3.62E+05 2.00E-03

Sr-90 2.16E-04 3.91E+04 9.02E+08 7.69E-10 2.06E-05 8.05E-01 3.60E-05 2.23E+04 1.23E-04

Sr-91 1.45E-03 2.62E+05 3.42E+04 2.03E-05 4.09E-05 1.07E+01 5.63E-05 1.90E+05 1.05E-03

Sr-92 1.031-03 1.86E+05 9.76E+03 7.10E-05 9.16E-05 1.71E+01 1.07E-04 1.59E+05 8.81E-04

Y-90 5.94E-05 1.07E+04 2.31E+05 3.OOE-06 2.38E-05 2.54E.01 3.90E-05 6.49E+03 3.59E-05
Y-91 4.78E-04 8.64E+04 5.06E+06 1.37E-07 2.07E-05 1.79E+0O 3.62E405 4.95E+04 2.74E-04

Y-92 8.84E-04 1.60E+05 1.27E+04 5.44E-05 7.50E-05 1.20E+01 9.04E-05 1.33E+05 7.33E-04
Zr-95 6.32E-04 1.14E+05 5.53E+08 1.25E-07 2.07E-05 2.37E+00 3.62E-05 6.55E+04 3.62E-04

Nb-95 8.41E-04 1.16E+05 3.03E+06 2.29E-07 2.08E-05 2.41E+00 3.63E-05 6.66E+04 3.68E-04
Mo-99 7.62E-01 1.38E+08 2.38E+05 2.92E-06 2.35E-05 3.24E+03 3.90E-05 8.32E+07 4.60E-01
Tc-99m 4.09E-01 7.40E+07 2.17E+04 3.20E-05 5.26E-05 3.89E+03 8.80E-05 5.72E+07 3.16E-01

1-129 1.11E-07 2.01E+01 4.95E+14 1.40E-15 2.06E-05 4.13E-04 3.60E-05 1.15E+01 6.34E-08

1-131 2.89E+00 5.23E+08 6.95E+05 9.98E-07 2.06E-05 2.16E-05 1.13E+04 3.60E-05 3.70E-05 3.05E+08 1.68E+00

1-132 1.13E+00 2.04E+08 8.28E+03 8.37E-05 1.04E-04 2.13E+04 1.20E-04 1.78E+08 9.84E-01

1-133 4.32E+00 7.81E+08 7.49E-04 9.26E-06 2.99E-05 2.33E+04 4.53E-05 5.15E+08 2.BSE+00
1-134 6.32E-01 1.14E+08 3.16E+03 2.20E-04 2.40E-04 2.750+04 2.56E-04 1.07E.08 5.94E-01

1-135 2.48E000 4.48E+08 2.38E+04 2.91E-05 4.97E-05 2.23E+04 6.52E-05 3.42E+08 1.89E+00

Co-58 1.38E-02 2.50E+06 6.12E+06 1.13E-07 2.07E-05 5.17E+01 3.62E-05 1.43E+06 7.90E-03

Co-60 1.59E-03 2.88E+05 1.660+08 4.17E-09 2.06E-05 5.920+00 3.60E-05 1.64E+05 9.09E-04

Fe-59 9.00E-04 1.63E-05 3.86E+06 1.80E-07 2.08E-05 3.38E+00 3.62E-05 9.33E+04 5.16E-04

Te-129* 1.43E-02 2.590+08 4.180+03 1.66E-04 1.87E-04 4.82E+02 2.02E-04 2.39E+06 1.32E-02

Te-132 3.00E-01 5.43E+07 2.82E+05 2.46E-06 2.31E-05 1,25E+03 3.85E-05 3.25E+07 1,80E-01

Te-134 2.99E-02 5.41E+06 2.51E+03 2.76E-04 2.97E-04 1.61E+03 3.12E-04 5.14E+06 2.84E-02

Cs-134 6.05E+00 1.09E+09 8.50E+07 1.07E-08 2.06E-05 2.25E+04 3.61E-05 6.25E+08 3.46E+00

Ca-136 1.50E+00 2.71E+08 1.14E+06 6.10E-07 2.12E-05 5.75E+03 3.67E-05 1.57E+08 8.68E-01

Cs-137 3,79E+00 6.85E+08 9.51E+08 7.29E-10 2.06E-05 1.41E+04 3,60E-05 3.92E+08 2.17E+00

Cs-138 1.03E+00 1.86E+08 1.93E+03 3.59E-04 3.79E-04 7.07E+04 3.95E-04 1.79E+08 9.90E-01

Ba-140 4.10E-03 7.41E+05 1.10E+08 6.27E-07 2.12E-05 1.57E+01 3.67E-05 4.29E+05 2.3 7E-03

La-140 1.41E-03 2.55E+05 1.45E+05 4.79E-06 2.54E-05 6.47E+00 4,08E-05 1.59E+05 8,77E-04

Ce-144 4.69E-04 8.48E+04 3.48E+07 1.99E-08 2.06E-05 1.75E+00 3.61E-05 4.85E+04 268E-04

Pr-144 4.72E-04 8.54E004 1.04E+03 6.69E-04 6.89E-04 5.88E+01 7.05E-04 8.35E+04 4.62E-04

K(-85 1.25E+02 2.26E+10 3.38E+08 2.05-E09 2.06E-05 4.66E+05 3.60E-05 1.29E+10 7.14E+01
Kr-85m 1.42E+00 2.57E+08 1.61E+04 4.30E-05 8.36E-05 1.63E+04 7.90E-05 2.07E+08 1.14E+00
K1-87 9.48E-01 1.71E+08 4.58E+03 1.51E-04 1.72E-04 2.95E+04 1.87E-04 1.57E+08 8,70E-01

Kr-88 2.65E+00 4.79E+08 1.02E+04 6.78E-05 2.06E-06 8.84E-05 4.24E0+4 3.60E-05 1.04E-04 4.08E+08 2.26E+00

Xe-133 3.11E+02 5.62E+10 4.53E+05 1.63E-06 2.21E-05 1.24E+06 3.76E-05 3.31E+10 1.83E+02

Xe-133m 4.20E+00 7.80E+08 1.89E+05 3.66E-06 2.43E-05 1.84E+04 3.97E-05 4.64E+08 2.57E+00

Xe-135 9.64E+00 1.74E+09 3.28E+04 2.11E-05 4.17E-05 7.28E+04 5.72E-05 1.27E+09 7.04E+00
Xe-135m 9.56E-01 1.73E+08 9.220+02 7.52E-04 7.73E-04 1.34E+05 7.88E-04 1.69E+08 9.37E.01

Xe-138 6.70E-01 1.21E+08 8.4E0+02 8.180-04 8.38E-04 1.02E+05 8.54E-04 1.19E+08 6.58E-01
Mn-54 .4,80E.03 8.68E005 2.70E+07 2.57E-08 2.06E-05 1.79E+01 3.51E-05 4.96E+05 2.74E-03

* 1% FF RCS concentrations from SWEC 10080-UR(B)-484 Table 8a
-Letdown density correction based on 137 F (monitor high temperature isolation) = 61.43 lbm/ft3 / 62.43 lbm/ft3
** Effective removal rate constant = decay removal rate constant + letdown removal rate constant



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION:

Subject: No.: Page:
Unit I Letdown Radiation Monitor (RM-CH-101) Alarm Setpoint
Calculation and Emergency Action Level (EAL) Value Determination

CH-101 Setpoint Calculation @105 gpm Letdown flow Rate
Updated design RCS concentrations and for the 843-30 detector type

1 1% FF 105 gpm High Range 1% FF @105 gpm Low Range 1% FF @105 gpm
1% FF -At-monitor Density -Channel High Range *-Channel Low Range

@ 576 F Density Corrected Efficiency Channel Indication Efficiency Channel Indication
Nuclide (uCi/lg) Correction (uCi/cc) (cpm-cc/uCi) cpm) (cpm-cc/uCi I c pm)

Br-84
Rb-88
Rb-89
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92

Zr-95
Nb-95
Mo-99
Tc-99m
1-129
1-131
1-132
1-133
1-134
1-135
Co-58
CO-60
Fe-59
Te-129
Te-132
Te-134
Cs-134
Cs-1 36
Cs-137
Cs- 138
Ba-140
La-140
Ce-144
Pr-144
Kr-85
Kr-85m
Kr-87
Kr-88

Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-138
Mn-54

3.59E-02
2.69E+00

1.54E-01

2.OOE-03

1.23E-04

1.05E-03

8.81E-04

3.59E-05

2.74E-04

7.33E-04

3.62E-04
3.68E-04

4.60E-01

3.16E-01

6.34E-08

1.68E+00

9.84E-01

2.85E+00

5.94E-01

1.89E+00

7.90E-03

9.09E-04

5.16E-04

1.32E-02

1.80E-01

2.84E-02

3.46E+00

8.68E-01
2.17E+00

9.90E-01

2.37E-03

8.77E-04
2.68E-04

4.62E-04
7.14E+01
1.142+00

8.70E-01

2.26E+00

1.83E+02

2.57E+00
7.04E+00

9.37E-01

6.58E-01

2.74E-03

3.53E-02 1 7.0673E+02 1 2.49E+01 6.5003E+05 2.29E+04
2.64E+00 3.3324E+02 8.81E+02 1.8750E+05 4.96E+05
1.51E-01 1.0125E+03 1.53E+02 8.8684E+05 1.34E+05
1.972-03 1.6920E-02 3.33E-05 4.4819E+01 8.82E-02
1.21 E-04 O.OOOOE+00 O.OOE+00 O.O0000+00 O.OOE+00
1.04E-03 1.7804E+02 1.84E-01 6.9789E+05 7.23E+02
8.67E-04 5.8336E+02 5.06E-01 4.6832E+05 4.06E+02
3.53E-05 2.1300E-01 7.52E-06 9.5400E+01 3.37E-03
2.70E-04 1.3596E+00 3.66E-04 1.4543E+03 3.92E-01
7.21E-04 6.7325E+01 4.86E-02 1.1881E+05 8.57E+01
3.56E-04 8.8200E+01 3.14E-02 4.9537E+05 1.76E+02
3.62E-04 1.0250E+02 3.71E-02 5.0437E+05 1.83E+02
4.53E-01 1.6074E+01 7.27E+00 1.2222E+05 5.53E+04
3.11E-01 3.0000E-02 9.33E-03 4.4085E+05 1.37E+05
6.24E-08 O.O000E+00 O.OOE+00 0.00002+00 O.OOE+00
1.66E+00 8.6362E+00 1.43E+01 4.8206E+05 7.99E+05
9.68E-01 4.3446E+02 4.21E+02 1.5435E+06 1.49E+06
2.80E+00 6.4390E+01 1.80E+02 5.3280E+05 1.49E+06
5.84E-01 5.4811E+02 3.20E+02 1.3588E+06 7.94E+05
1.86E+00 7.8131E+02 1.45E+03 6.7981E+05 1.27E+06
7.78E-03 1.4106E+02 1.10E+00 6.5859E+05 5.12E+03
8.94E-04 1.0207E+03 9.13E-01 9.6841E+05 8.66E+02
5.08E-04 4.3408E+02 2.20E-01 5.0432E+05 2.56E+02
1.30E-02 7.7144E+00 1.00E-01 9.3730E+04 1.22E+03
1.77E-01 3.4826E-01 6.16E-02 4.4459E+05 7.86E+04
2.80E-02 2.0382E-01 5.70E-03 2.8864E+05 8.07E+03
3.40E+00 2.0187E+02 6.87E+02 1.1422E+06 3.89E+06
8.54E-01 4.8303E+02 4.12E+02 1.5456E+06 1.32E+06
2.13E+00 5.1000E+01 1.09E+02 4.3258E+05 9.22E+05
9.74E-01 9.9875E+02 9.73E+02 8.1615E+05 7.95E+05
2.33E-03 1.0006E+01 2.34E-02 2.5622E+05 5.98E+02
8.63E-04 9.8104E+02 8.46E-01 9.2029E+05 7.94E+02
2.64E-04 3.1167E-03 8.22E-07 5.5762E+04 1.47E+01
4.54E-04 1.3164E+01 5.98E-03 1.2369E+04 5.62E+00
7.03E+01 9.1200E-02 6.41E+00 2.0185E+03 1.42E+05
1.12E+00 2.7263E-01 3.06E-01 4.2749E+05 4.81E+05
8.56E-01 6.2626E+02 5.36E+02 6.9058E+05 5.91 E+05
2.22E+00 5.0762E+02 1.13E+03 5.3234E+05 1.18E+06
1.80E+02 O.O000E+00 0.00E+00 3.5335E+04 6.37E+06
2.52E+00 5.7826E-02 1.46E-01 6.9178E+04 1.75E+05
6.92E+00 1.8987E+00 1.31E+01 4.6560E+05 3.22E+06
9.22E-01 2.0320E+01 1.87E+01 4.0401E+05 3.73E+05
6.47E-01 1.4864E+03 9.62E+02 1.4879E+06 9.63E+05

0.9840

2.70E-03 I 1.4208E+02 3.84E-01 I 5.0129E+05 I 1.35E+03

8.31 E+03 2.72E+07

0.05% FF > 1.36E+06

6.06E+03 11.37 error 9.93E+05
cpm cpm

*1% FF RCS concentrations from SWEC 10080-UR(B)-484 Table 8a
**Letdown density correction based on 137 F (monitor high temperature Isolation) = 61.43 Ibm/ft3 / 62.43 lbm/ft3
- Manufacturer calibration data



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION:=

Subject: No.: Page:

Unit I Letdown Radiation Monitor (RM-ICH-101) Alarm Setpoint ERS-JTL-99-005
Calculation and Emergency Action Level (EAL) Value Determination E 12

CH-101 Setpoint Calculation @60 gpm Letdown flow Rate
Updated design RCS concentrations and for the 843-30R detector type

01%FF60gpm HighRange 1%FF@60gpm LowRange 1%FF@60gpm
'1% FF *At-monitor Density -Channel High Range *-Channel Low Range

@ 576 F Density Corrected Efficiency Channel Indication Efficiency Channel Indication
Nuclide (uCi/g) Correction (uCicc) (cpm-cctuCi) (cpm) (cpm-cc/uCI) (cpm)

Br-84
Rb-88
Rb-89
Sr-89
Sr-90
Sr-91
Sr-92
Y-90

Y-91

Y-92
Zr-95
Nb-95
Mo-99
Tc-99m
1-129
1-131
1-132
1-133
1-134
1-135
Co-58
Co-60
Fe-59
Te-129
Te-132
Te-134
Cs-134
Cs-136
Cs-137
Cs-138
Ba-140
La-140
Ce-144
Pr-144
Kr-85
Kr-85m
Kr-87
Kr-88
Xe-1i33
Xe-133m
Xe-135
Xe-135m
Xe-138
Mn-54

.3.73E-02
2.75E+0
1.57E-01

3.49E-03
2.16E-04
1.45E-03
1.03E-03
5.94E-05
4.78E-04
8.84E-04
6.32E-04
6.41E-04
7.62E-01
4.09E-01
1.11E-07
2.89E+00
1.13E+00
4.32E+00
6.32E-01
2.46E+00
1.38E-02
1.59E-03
9.00E-04
1.43E-02
3.00E-01
2.99E-02
6.05E+00
1.50E+00
3.79E+00
1.03E+00
4.10E-03
1.41 E-03
4.69E-04
4.72E-04
1.25E+02
1.42E+00
9.48E-01
2.65E+00
3.11E+02
4.20E+00
9.64E+00
9.56E-01
6.70E-01
4.80E-03

3.67E-02 2.29E+03 8.40E+01 2.11E+06 7.74E+04
2.71E+00 3.69E+02 9.98E+02 2.08E+05 5.63E+05
1.54E-01 9.76E+02 1.51E+02 8.57E+05 1.32E+05
3.43E-03 2.13E-02 7.31E-05 5.62E+01 1.93E-01
2.13E-04 O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
1.43E-03 2.08E+02 2.97E-01 8.13E+05 1.16E+03
1.01 E-03 6.27E+02 6.35E-01 5.25E+05 5.32E+02
5.84E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.70E-04 1.33E+00 6.26E-04 1.41E+03 6.63E-01
8.70E-04 7.84E+01 6.82E-02 1.39E+05 1.21E+02
6.22E-04 1.09E+02 6.78E-02 6.09E+05 3.79E+02
6.31E-04 1.27E+02 8.01E-02 6.19E+05 3.90E+02
7.50E-01 7.99E+01 5.99E+01 6.05E+05 4.54E+05
4.02E-01 3.73E-02 1.50E-02 5.47E+05 2.20E+05
1.09E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2.84E+00 9.21 E+00 2.62E+01 5.66E+05 1.61E+06
1.11E+00 5.16E+02 5.74E+02 1.81E+06 2.01E+06
4.25E+00 7.56E+01 3.21E+02 6.57E+05 2.79E+06
6.22E-01 6.44E+02 4.00E+02 2.06E+06 1.28E+06
2.44E+00 9.62E+02 2.35E+03 7.25E+05 1.77E+06
1.36E-02 1.28E+02 1.74E+00 6.01E+05 8.16E+03
1.56E-03 1.15E+03 1.80E+00 1.08E+06 1.69E+03
8.86E-04 4.90E+02 4.34E-01 5.69E+05 5.04E+02
1.41E-02 1.17E+01 1.65E-01 1.11E+05 1.56E+03
2.95E-01 3.59E-01 1.06E-01 4.59E+05 1.35E+05
2.94E-02 2.34E-01 6.88E-03 3.31 E+05 9.74E+03
5.95E+00 2.46E+02 1.46E+03 1.39E+06 8.27E+06
1.48E+00 5.50E+02 8.12E+02 1.77E+06 2.61 E+06
3.73E+00 5.92E+01 2.21 E+02 5.03E+05 1.88E+06
1.01E+00 1.29E+03 1.31E+03 1.05E+06 1.06E+06
4.03E-03 1.09E+01 4.40E-02 2.80E+05 1.13E+03
1.39E-03 1.09E+03 1.51E+00 1.02E+06 1.42E+03
4.61 E-04 3.99E-03 1.84E-06 7.16E+04 3.30E+01
4.64E-04 1.36E+01 6.32E-03 1.28E+04 6.94E+00
1.23E+02 1.07E+01 1.32E+03 2.37E+05 2.92E+07
1.40E+00 3.20E-01 4.47E-01 5.01E+05 7.00E+05
9.33E-01 6.60E+02 6.16E+02 7.28E+05 6.79E+05
2.61E+00 5.14E+02 1.34E+03 5.38E+05 1.40E+06
3.06E+02 0.002+00 0.00E+00 3.27E+04 1.00E+07
4.13E+00 5.98E-02 2.47E-01 7.16E+04 2.96E+05
9.49E+00 1.97E+00 1.87E+01 4.84E+05 4.59E+06
9.41E-01 2.40E+01 2.26E+01 4,78E+05 4.50E+05
6.59E-01 1.55E+03 1.02E+03 1.55E+06 1.02E+06

0.9840

4.72E-03 1.73E+02 8.17E-01 6.10E+05 2.88E+03
1.31 E+04 7.32E+07

0.05% FF > 3.66E+06
9.57E+03 xl.37 error 2.67E+06

cpm cpm
*1% FF RCS concentrations from SWEC 10080-UR(B)-484 Table 8a
-Letdown density correction based on 137 F (monitor high temperature isolation) = 61.43 Ibm/ft3 62.43 Ibm/ft3
- Manufacturer calibration data



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION:M3
Subject: No.: Page:

Unit I Letdown Radiation Monitor (RM-ICH-101) Alarm Setpoint ERS-JTL-99-005
Calculation and Emergency Action Level (EAL) Value Determination

CH-101 Setpoint Calculation @105 gpm Letdown flow Rate
Updated design RCS concentrations and for the 843-30R detector type

1% FF 105 gpm High Range 1% FF @105 gpm Low Range 1% FF @105 gpm
1% FF -At-monitor Density -Channel High Range *-Channel Low Range

@ 576 F Density * Corrected Efficiency Channel Indication Efficiency Channel Indication
Nuclide (uCilg) Correction (uCi/cc)I (cpm-cc/uCi) I JcpmL (cpm-ccuCi)I (cpm)

Br-84
Rb-88
Rb-89
Sr-89
Sr-90
Sr-91
Sr-92
Y-90
Y-91
Y-92
Zr-95
Nb-95
Mo-99
Tc-99m
F1129
1-131
1- 132

1-133
1-134
1-135
Co-58
Co-60
Fe-59
Te-129
Te-1132
Te-1 34
Cs-1 34
iCs-136
Cs- 137
Cs-138
Ba-140
La-140
Ce-144
Pr-144
Kr-85
Kr-85m
Kr-87
Kr-88

Xe-1i33
Xe- 133m
Xe-i 35
Xe-1 35m
Xe-138
Mn-54

3.59E-02
2.69E+00
1.54E-01
2.00E-03
1.23E-04
1 ,05E-03
8&81E-04
3,59E-05
2.74E-04
7.33E-04
3.62E-04
3.68E-04
4,60E-01
3.16E-01
6.34E-08
1.68E+00
9.84E-01
2.85E+00
5.94E-01
1,89E+00
7.90E-03
9.09E-04
5.16E-04
1.32E-02
1.80E-01
2.84E-02
3.46E+00
8.68E-01
2.17E+00
9.90E-01
2.37E-03
8.77E-04
2.68E-04
4.62E-04
7.14E+01
1.14E+00
8.70E-01

2.26E+00
1.83E+02
2.57E+00
7.04E+00
9.37E-01
6.58E-01
2.74E-03

3.53E-02 2.29E+03 8.08E+01 2.11E+06 7.44E+04

2.64E+00 3.69E+02 9.76E+02 2.08E+05 5.50E+05
1.51 E-01 9.76E+02 1.48E+02 8.57E+05 1.30E+05
1.97E-03 2.13E-02 4.19E-05 5.62E+01 1.11E-01
1.21E-04 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00
1.04E-03 2.08E+02 2.15E-01 8.13E+05 8.42E+02
8.67E-04 6.27E+02 5.44E-01 5.25E+05 4.55E+02
3.53E-05 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
2.70E-04 1.33E+00 3.58E-04 1.41E+03 3.80E-01
7.21E-04 7.84E+01 5.65E-02 1.39E+05 1.00E+02
3.56E-04 1.09E+02 3.88E-02 6.09E+05 2.17E+02
3.62E-04 1.27E+02 4.60E-02 6.19E+05 2.24E+02
4.53E-01 7.99E+01 3.62E+01 6.05E+05 2.74E+05
3.11E-01 3.73E-02 1.16E-02 5.47E+05 1.70E+05
6.24E-08 0.OOE+00 0.00E+00 0.00E+00 0.002+00
1.66E+00 9.21E+00 1.53E+01 5.66E+05 9.38E+05
9.68E-01 5.16E+02 5.00E+02 1.81E+06 1.75E+06
2.80E+00 7.56E+01 2.12E+02 6.57E+05 1.84E+06
5.84E-01 6.44E+02 3.76E+02 2.06E+06 1.20E+06
1.86E+00 9.62E+02 1.79E+03 7.25E+05 1.35E+06
7.78E-03 1.28E+02 9.96E-01 6.01E+05 4.67E+03
8.94E-04 1.15E+03 1.03E+00 1.08E+06 9.66E+02
5.08E-04 4.90E+02 2.49E-01 5.69E+05 2.89E+02
1.30E-02 1.17E+01 1.52E-01 1.11E+05 1.44E+03
1.77E-01 3.59E-01 6.35E-02 4.59E+05 8.11E+04
2.80E-02 2.34E-01 6.54E-03 3.31E+05 9.26E+03
3.40E+00 2.46E+02 8.37E+02 1.39E+06 4.73E+06
8.54E-01 5.50E+02 4.70E+02 1.77E+06 1.51 E+06
2.13E+00 5.92E+01 1.26E+02 5.03E+05 1.07E+06
9.74E-01 1.29E+03 1.26E+03 1.05E+06 1.02E+06
2.33E-03 1.09E+01 2.55E-02 2.80E+05 6.54E+02
8.63E-04 1.09E+03 9.40E-01 1.02E+06 8.80E+02
2.64E-04 3.99E-03 1.05E-06 7.16E+04 1.89E+01
4.54E-04 1.36E+01 6.18E-03 1.28E+04 5.81E+00
7.03E+01 1.07E+01 7.52E+02 2.37E+05 1.67E+07
1.12E+00 3.20E-01 3.60E-01 5.01E+05 5.63E+05
8.56E-01 6.60E+02 5.65E+02 7.28E+05 6.23E+05
2.22E+00 5.14E+02 1.14E+03 5.38E+05 1.19E+06
1.80E+02 0.00E+00 0.00E+00 3.27E+04 5.89E+06
2.52E+00 5.98E-02 1.51E-01 7.16E+04 1.81E+05
6.92E+00 1.97E+00 1.36E+01 4.84E+05 3.35E+06
9.22E-01 2.40E+01 2.21 E+01 4.78E+05 4.41 E+05
6.47E-01 1.55E+03 1.00E+03 1.55E+06 1.00E+06

0.9840

2.70E-03 1.73E+02 4.67E-01 6.10E+05 1.65E+03
I I I I I

1.03E+04 4.66E+07

0.05% FF > 2.33E+06
7.64E+03 xl.37 error 1.70E+06

cpm cpm
*1% FF RCS concentrations from SWEC 10080-UR(B)-484 Table 8a
**Letdown density correction based on 137 F (monitor high temperature isolation) = 61.43 Ibmlft3 / 62.43 Ibm/ft3
- Manufacturer calibration data
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Alarm Setpoint Methodology
DISCUSSION

This appendix describes the bases for the alarm setpoint methodology. Only increasing value alarm setpoints
are addressed. A similar methodology could be described for decreasing value alarm setpoints, but these are
not applicable to radiation monitoring.

USNRC Regulatory Guide 1.105, Instrument Setpoints (1], provides a regulatory position on setpoints on
systems important to safety. The guide provides the following definition of "systems important to safety":

"...those systems that are necessary to ensure (1) the integrity of the reactor coolant pressure boundary,
(2) the capability to shutdown the reactor and maintain it in a safe condition, or (3) the capability to
prevent or mitigate the consequences of accidents that could result in potential offsite exposures
comparable to the guideline exposures of 10 CFR Part 100, Reactor Site Criteria...."

The BVPS Unit 2 UFSAR (2] contains a commitment to this regulatory guide, but the referenced discussion in
section 7 of the UFSAR does not specifically address radiation monitors. SWEC addressed RG 1.105 in the
development of Unit 2 category 1 radiation monitor setpoints. This issue was addressed by the Radiation Safety
Committee in meeting 25-87[3] and a position paper was prepared on this issue [4]. While recognizing the need
to consider instrument errors in determining alarm setpoints, this position paper concluded that the regulatory
guide was (1) applicable to a subset of the Unit 2 monitors, (2) applicable to only those Unit 1 monitors installed
in response to a Unit 2 licensing commitment, and (3) not applicable to effluent monitors (ODCM). This position
paper was accepted by the RSC (BV-RSC-27-87) and approved by the OSC (BV-OSC-48-87).

Regulatory Guide 1.105 provides, in part:

"...The setpoints should be established with sufficient margin between the technical specification limits
for the process variable and the nominal trip setpoint to allow for (a) the inaccuracy of the instrument; (b)
uncertainties in the calibration, and (c) the instrument drift that could occur during the interval between
calibrations.... "

The methodology employed by SWEC was, as was this appendix, based on ANSI/ISA-S67.04-1988, Setpoints
for Nuclear Safety-Related Instrumentation [5], which provides a means to accomplish the above.

DEFINITIONS

Safety Limit [SL]

Analytical Limit [AL]

Trip Setpoint [TSP]

A limit on an important process variable that is necessary to reasonably protect
the integrity of the physical barriers that guard against uncontrolled release of
radioactivity [5]. Safety limits are documented in the UFSAR, in technical
specification bases, and in other design basis documentation.

Limit of a measured or calculated variable established by safety analyses to
ensure that a safety limit is not exceeded [5). The difference between a safety
limit and an analytical limit provides margin to account for process dependent
effects such as (but not limited to) process delays, emergency diesel generator
sequencing, valve or damper closure times, and instrument response times.

A predetermined value [of the monitored parameter] at which a bistable device
changes state to indicate that the quantity under surveillance has reached the
selected value [5). The difference between a trip setpoint and an analytical limit is
the allowance provided to account for instrument uncertainty, instrument
calibration uncertainty (and, if not addressed in the determination of analytical
limit, process dependent effects).
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Upper Setpoint Limit [USL]

Operational Limit [OL]

A predetermined value of the monitored parameter above the trip setpoint that, if
exceeded during periodic surveillance testing, indicates unsatisfactory instrument
performance. The band defined between the trip setpoint and the upper setpoint
limit is the allowance provided to account for instrument uncertainties such as
setpoint drift, power supply drift, random response variation, deadband, etc.

The maximum value that the monitored parameter may attain during normal
operations, based on administrative controls, that will not result in the occurrence
of an alarm.

These quantities are illustrated on the figure below.

Design Safety Limit

Analytical Limit (AL)

Total Loop Uncertainties
TLU = EA + PA + LA + SA + TA + DA

I

Total Loop Uncertainties
TLU = EA + PA + LA + SA + TA + DA

MCALRMSP.DRW

Upper Setpoint Limit (USL)

= TA + DA

TRIP SETPOINT (TSP)

I Operational Limit (OL)

Normal Operation

DETERMINATION OF ALLOWANCES

Environmental Allowance [EA] Includes the effects of radiation, temperature, pressure, humidity, chemical
sprays on the instrumentation. EA should be determined for all safety related
monitors expected to operate under accident conditions if the instrument
vendor has indicated an accuracy under these conditions that differs from the
accuracy expressed for operation under normal conditions. Applies only to
QA Category 1 monitors.
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Leakage Allowance [LA]

Process Allowance [PA]

Calibration Allowance [CA]

Sensor Allowance [SA]

Drift Allowance [DA]

Tolerance Allowance [TA]

Includes instrument signal losses due to cable or penetration leakage or
impedence. Applies only to QA Category 1 monitors.

Includes effects associated with the measurement of the process parameter
(e.g., sample line plateout, isokinetic sampling), errors associated with
calculation of the process parameter by indirect measurements (e.g.,
determining flow from Dp measurements).

Includes errors associated with calibrations of the sensor and the readout
rack, such as those related to the calibration standard, equipment, and
method.

Includes errors associated with the sensor and readout accuracy.
Considerations include: linearity; deadtime; energy response linearity;
repeatability; power supply stability; temperature, pressure, and humidity
changes; ADC/DAC errors, etc.

Includes errors due to undesired changes in instrument response, over a
period of time, that are independent of the instrument input or use
environment. The period of time is normalized to the period between
instrument calibrations or surveillance testing.

Includes administrative tolerances allowed for calibration and/or setpoint
adjustment (e.g., adjust to within + xx% of xxxx cpm).

The errors addressed by these allowances may be dependent or independent. Dependent errors are summed
algebraically. Independent errors are summed using the root-of-squared-sums method. Prior to summing, all
errors are normalized to a common base (e.g., percent of span, percent of full scale). Unit 1 calibration MSPs
provide a tolerance of ±10%. Unit 2 calibration MSPs provide a tolerance of 115%.

Not all of these allowances are applicable to a particular monitor -- only those applicable are considered.
Dependent errors (e.g., LA, CP), are not addressed explicitly if it is reasonable to conclude that sensor-to-
readout (end-to-end) calibrations adequately compensate for these effects. In cases where one allowance
envelopes a related allowance, only the most restrictive allowance is summed. For example, an instrument
setpoint accuracy (i.e., SA) of ±1% is considered enveloped by a tolerance allowance (TA) of ±10%.

The total instrument loop uncertainty (TLU) is the sum of the individual allowances. Assuming LA, to be

dependent, and the remainder to be independent:

TLU = LA ± SQRT(EA2 + PA2 + CA2 + SA2 + DA 2+ TA 2)

The trip setpoint equals:

NOTE: In the following, %+TLU refers to the total loop uncertainty in the under-response direction expressed in
percent. %-TLU refers to the total loop uncertainty in the over-response direction expressed in percent.

TSP = AL - (TLU x TSP)

TSP= AL/[I+ (%-TLU)/100]

The upper setpoint limit (USL) (NOTE: See definition above.):
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USL = TSP + (TSPxDA) + (TSPxTA)

USL = TSP[ 1 + SQRT(DA2 + TA2)

The operational limit (OL):

OL = TSP - (TLUxTSP)

OL = TSP[1- (%-TLU/100)]

1. USNRC, Instrument Setpoints, Regulatory Guide 1.105, USGPO ,11/76

2. DLC, BVPS Unit 2 Updated Safety Analysis Report, 1990

3. DLC, Minutes of Radiation Safety Committee Meeting 25-87

4. DLC, Applicability of RG1.105 to BVPS Radiation Monitors, ERS-SFL-87-036, 1987

5. ISA, Setpoints for Nuclear Safety-Related Instrumentation, ANSI/ISA-S67.04-1988

6. Ficke, R, Instrument Setpoint Calculations, presentation at Sorrento Electronics ORMS Users Group
Meeting, Fall, 1990
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FLUKE Biomedical
Radiation Management Services

6045 Cochran Road
Cleveland, OH 44139-3303

To: Pravin Vakharia Tephone: 724-682-7615
Beaver Valley 1 Telefax: 724-682-4743

From: Andy Lasko Telephone: (440)542-3611
Project Manager, Telefax: (440)349-8059
e-mail: Andrew.Lasko@flukebiomedical.com

Date: April 19, 2006 Page: 1 of 7 Pages

Subject: Revised Model 843-30R Efficiencies

Mr. Vakharia

Enclosed are revised isotopic efficiencies for the Model 843-30R Gamma Scintillation
detector used in your liquid and gaseous effluent radiation monitors. Four (4) sets of
efficiency tables are enclosed. Each table reflects the efficiency for each of the sampling
geometries used in your plant.

The source of the efficiency data is our primary isotopic calibration report 958.402. This
report documents the primary isotopic calibration performed on the Model 843-30R
detector in our Model 841-334 three (3) Liter Off-line liquid sampling geometry. The
Model 841-334 is our current version of your Model 841-3N three (3) liter Off-line
sampling geometry. The sample volume and detector location in both sampling
geometries is the same, and the data taken with our Model 841-334 will apply directly to
your Model 841-3N.

To obtain revised efficiencies for your Letdown monitor and Gaseous effluent monitors,
the ratio between your original liquid monitor efficiency and the new efficiency was
calculated for each isotope. The efficiency ratio was then applied to the previous letdown
monitor and gaseous effluent monitor isotopic efficiencies, and a new efficiency was
calculated. We believe this approach is valid because the detector response has been
validated in report 958.402. What changes in the letdown and gaseous effluent monitors
is the sampling geometry. By knowing the response difference of the detector from the
primary liquid isotopic calibration, and the previous response of the letdown and gaseous
monitor sampling geometries, a new efficiency for the letdown and gaseous geometries
may be obtained by multiplying the original efficiencies by the difference in detector
efficiencies.
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The results of this analysis are provided on the four (4) tables enclosed.

Please feel free to contact us should you have any questions or comments on the above.

Sincerely Yours,

Andrew Lasko
Project Manager
FLUKE Biomedical
Radiation Management Services
E-Mail: Andrew.Lasko(,flukebiomedical.com

Note: Only the portions of the letter attachment that pertain to CH-101 are provided below.
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Attachment 2 2
BVPS Unit I Reactor Coolant System Letdown Radiation Monitors 4/17/2006

Gamma Sensitivities of the 903664 Sampler & 843-30 High Channel to Liquids

Monitors: RM-ICH-101A Used as a High Range Instrument

RM-ICH-101B Used as a High Range Instrument

(I) (2)
843-30 843-30-R

Detection Detection
Nuclide Efficiency Efficiency

(cpm/uCi/ml) (cpm/uCi/ml)

I Br-84 7.07E+02 2.29E+03
2 Rb-88 3.33E+02 3.69E+02
3 Rb-89 1.01E+03 9.76E+02
4 Sr-89 1.70E-02 2.13E-02
5 Sr-90 0.00E+00 0.00E+00
6 Y-90 2.13E-01 0,OOE+00
7 Sr-91 1.78E+02 2.08E+02
8 Y-91 1.36E+00 1.33E+00
9 Sr-92 5.58E+02 6.27E+02
10 Y-92 6.73E+01 7.84E+01
11 Zr-95 8.82E+01 1.09E+02
12 Nb-95 1.03E+02 1.27E+02
13 Mo-99 1.61E+01 7.99E+01
14 Tc-99m 3.00E-02 3.73E-02
15 1-132 4.34E+02 5.16E+02
16 1-133 6.44E+01 7.56E+01
17 1-134 5.48E+02 6.44E+02
18 1-135 7.81E+02 9.62E+02
19 Te-129 7.71E+00 1.17E+OI
20 1-131 8.64E+00 9.21E+00
21 Te-132 3.48E-01 3.59E-01
22 Te-134 2.04E-01 2.34E-01
23 Cs-134 2.02E+02 2.46E+02
24 Cs- 136 4.83E+02 5.50E+02
25 Cs-137 5.10E+01 5.92E+01
26 Cs-138 9.99E+02 1.29E+03
27 Ba-140 1.OOE+0I 1.09E+01
28 La-140 9.81E+02 1.09E+03
29 Ce-144 3.11E-03 3.99E-03
30 Pr-144 1,32E+01 1.36E+01

31 Kr-85 9.12E-02 1.07E+01
32 Kr-85m 2.73E-01 3.20E-01

33 Kr-87 6.26E+02 6.60E+02
34 Kr-88 5.08E+02 5. 14E+02
35 Xe-133 0.OOE+00 0.00E+00
36 Xe-133m 5.78E-02 5.98E-02
37 Xe-135 1.90E+O0 1.97E+00
38 Xe-135m 2,03E+01 2.40E+01

39 Xe-138 1.49E+03 1.55E+03
40 Mn-54 1.42E+02 173E+02
41 Mn-56
42 Co-58
43 Co-60
44 Fe-59

6.74E+02

1.41E+02

1.03E+03

4.34E+02

8.47E+02
1.28E+02
1. 15E+03
4.90E+02

(I) Original Gamma Sensitivities from Addendum to BVPS Spec No. BVS-414, Table V, 10-7-
(2) Gamma Sensitivities from Fluke Biomedical for Replacement Detector
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BVPS Unit 1 Reactor Coolant System Letdown Radiation Monitors 4/17/2006

Ganmma Sensitivities of the 903664 Sampler & 843-30 Low Channel to Liquids

Monitors: RM-ICH-101A
RM-ICH-101B

Nuclide

Used as a Low Range Instrument
Used as a Low Range Instrument

(1) (2)
843-30 843-30-R

Detection Detection
Efficiency Efficiency

(cpm/uCi/ml) (cpm/uCi/ml)
I Br-84 6.50E+05 2.I E+06
2 Rb-88 1.88E+05 2.08E+05
3 Rb-89 8.87E+05 8.57E+05
4 Sr-89 4.48E+01 5.62E+01
5 Sr-90 O.OQE+00 0.OOE+00
6 Y-90 9.54E+01 0.OOE+00
7 Sr-91 6.97E+05 8.13E+05
8 Y-91 1.45E+03 1.41E+03

9 Sr-92 4.68E+05 5.25E+05
10 Y-92 1.19E+05 1,39E+05
I 1 Zr-95 4.95E+05 6.09E+05
12 Nb-95 5.04E+05 6.19E+05
13 Mo-99 1.22E+05 6.05E+05
14 Tc-99m 4.40E+05 5.47E+05
Is Te-129 9.37E+04 1.11 E+05

16
17
18
19
20

1-131
1-132
1-133
1-134
1-135

4.82E+5 5.66E+5
Corrected values jtl 8/8/111.54E+06

5.33E+05
1.36E+06
6.80E+05

1.81E+06
6,57E+05
2,06E+06
7.25E+05

21 Te-132 4.45E+05 4.59E+05
22 Te-134 2.89E+05 3.31E+05
23 Cs-134 1.14E+06 1.39E+06
24 Cs-136 1.55E+06 1.77E+06
25 Cs-137 4.33E+05 5.03E+05

26 Cs-138 8.16E+05 1.05E+06
27 Ba-140 2.56E+05 2.80E+05
28 La-140 9.20E+05 1.02E+06
29 Ce-144 5.58E+04 7.16E+04

30 Pr-144 1.24E+04 1.28E+04
31 Kr-85 2.02E+03 2.37E+05
32 Kr-85m 4.27E+05 5.01E+05
33 Kr-87 6.91E+05 7.28E+05
34 Kr-88 5.32E+05 5.38E+05
35 Xe-133 3.53E+04 3.27E+04
36 Xe-133m 6.92E+04 7.16E+04
37 Xe-135 4.66E+05 4.84E+05
38 Xe-135m 4.04E+05 4.78E+05
39 Xe-138 1.49E+06 1.55E+06
40 Mn-54 5.01E+05 6.10E+05
41
42
43
44

(1)
(2)

Mn-56 7.05E+05 8.86E+05
Co-58 6.59E+05 6.01E+05
Co-60 9.68E+05 1.08E+06

Fe-59 5.04E+05 5.69E+05
Original Gamma Sensitivities from Addendum to BVPS Spec No. BVS-414, Table V, 10-7.

Gamma Sensitivities from Fluke Biomedical for Replacement Detector



6. ERS-MPD-93-008, "BVPS - U2 Gaseous Radioactivity Monitor Emergency
Action Levels," Revision 7
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Reference
HPP EPP X T/S CR_ DCP

Category Unit I Unit 2

EJ Technical Position I1 Technical Evaluation E Calculation El
Purpose

To apply guidance contained in the NUMARC EAL document to the appropriate gaseous radiation
monitors at BVPS Unit 2.

Note: This Technical Evaluation is not an implementing document. Any application of the information
contained herein must be reviewed and approved using the established review/approval process for that
application.

r-E ORIGINAL ISSUE

MX REVISION # 7
Revision description:
This revision adds Addendum 1 to calculate the Main Steam monitor EAL values using the release flow rate of
890,000 Ibm/hr that was used in revisions previous to Revision 6. This change was requested by Fleet ER, following
discussion of the change to 811,237 Ibm/hr that was made in Revision 6. It was felt that additional research was
needed to determine and justify any change to the Revision 5 value before any new value is used. The calculations
performed below do not differ from those performed in Revision 6. Also, Engineering provided a revised steam
specific volume for BVPS local baseline atmospheric pressure (14.3 psig) and the main steam system pressure, and
this was used in this evaluation. Corrected the evaluation number in the header of the following pages.

by L .8j chec erre viewer ,5// independent review (calculation only)

John T0 11008 date r. /1). date ti/A date

Checklist Attachments
0 Purpose [] Results 0 Data Sheets

W Methodology 11 References 0 Illustrations

-@ Input Data 0 Printouts
0 Code Listings

0f Transmittal to BVRC 0 Supt, Rad Ops [] Author: John T. Lebda BV-ERF
0 Original RP ERF FILE 0 Supv, RP Services I] D. Rinkacs BV-SIM
O MGR, Radiation Protection 0 Supv, Rad Waste/Effluents 0[

[]
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DISCUSSION

This technical evaluation uses accident source terms, radiation monitor nuclide detection efficiencies
and nuclide dose conversion factors (TEDE and child thyroid) to calculate radiation monitor readings
that correspond to offsite doses of 50, 100 and 1000 mrem TEDE and 250, 500 and 5000 mrem child
thyroid. These are used as indicators of the Site Area Emergency (SAE) and General Emergency
(GE) classifications. Additionally, indicators for the Unusual Event and Alert classifications are
derived. These are simply multiples of the ODCM1 limit, i.e., 2xODCM limit for the Unusual Event
(UE) and 200xODCM limit for the Alert. The calculated radiation monitor readings may be used for
Emergency Action Level (EAL) determination following an accident with consequent release of
radioactivity, and when the results of more rigorous assessments are not available.

Revision History:
This Revision 7 adds Addendum 1 to calculate the Main Steam monitor EAL values using the release
flow rate of 890,000 Ibm/hr that was used in revisions previous to Revision 6. This change was
requested by Fleet ER, following discussion of the change to 811,237 ibm/hr that was made in
Revision 6. It was felt that additional research was needed to determine and justify any change to the
Revision 5 value before any new value is used. The calculations performed below do not differ from
those performed in Revision 6. Also, Engineering provided a revised steam specific volume for BVPS
local baseline atmospheric pressure (14.3 psig) and the main steam system pressure, and this was
used in this evaluation. Corrected the evaluation number in the header of the following pages.

Revision 6 was done to incorporate revised LOCA source terms from ERS-MPD-01-002 2. The
affected accident source terms are the DBA LOCA, GAP LOCA, RCS LOCA and RCCA. This revision
was prompted by changes made to the reactor building containment sump and to the operation of the
recirculation spray system. Additional information regarding these changes and the impact on the
accident source term may be found in UFSAR design basis radiological consequence calculation,
10080-UR(B)-487 3. This revision makes a change to the TEDE dose conversion factors for iodine by
including the dose contribution from 4-day ground contamination. The 4-day ground contamination
dose is included when performing dose projections and including it here is consistent with that
application. In addition, calculations from previous revisions (addenda) are removed and any prior
changes are incorporated in the main body of this technical evaluation. Also, the original main body
was edited and retyped in Microsoft WORD. Used revised steam release valve capacity to 811,237
Ibm/h. Removed Fuel Building exhaust monitor as there is not EAL value used for this process
monitor.

Revision 5 was made to correct the Technical Evaluation number.

Revision 4 used revised source terms developed to consider the extended power up-rate,
atmospheric containment conversion and use of alternate source terms. Replace use of the
XRADMON FORTRAN program with mathematically equivalent EXCEL spreadsheets.

Revision 3 used revised source terms developed to consider the extended power up-rate,
atmospheric containment conversion and use of alternate source terms. The results-from this revision
were never implemented.

Revision 2 updated the calculations using revised source terms.

Revision 1 updated results for the mid-range WRGM due to use of a different detector.
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METHODOLOGY

The bases for the EAL values for the four emergency classifications are:

UE ODCM limit multiplied by two (x2)

Alert ODCM limit multiplied by two-hundred (x200) for effluent monitors.

SAE Effluent pathway radiation monitor indication that corresponds to 100 mrem TEDE or 500
mrem child thyroid at the site boundary. The lower of the two values is used.

GE Effluent pathway radiation monitor indication that corresponds to 1000 mrem TEDE or 5000
mrem child thyroid at the site boundary. The lower of the two values is used.

For the SAE and GE calculations a release duration is necessary to calculate an integrated dose.
Consistent with previous revisions and the NUMARC EAL document4, a release duration of one hour
is used. All of the UFSAR accidents that have a radiological consequence analysis, and several
variants of the Loss of Coolant Accident (LOCA) are considered, each having a unique source term.
The radiation monitor EAL for each radiation monitor is the lowest monitor indication calculated
among all accident types.

The original calculation methodology (used in XRADMON) is:

The fraction of each isotope in the accident source term is calculated
S1 = A4 I 11 A, [1]

Since the activity for each isotope is converted to a unitless fraction, the input activity can be
expressed in any normal activity units. Note that the input activity is used strictly to determine the
activity ratios - the absolute value or units of the input activity has no meaning in subsequent
calculations.

The dose rate, DRt (mrem/h), at a point downwind from a radiological release is equal to:

DRt = Qt * (X/Q) * (DCF) * (1.1408E-4 yr/h) [21

where: Qt = release rate (uCi/s)
X/Q = dispersion (s/m 3)

DCFt = dose conversion factor (mrem-m3/uCi-yr)

1.1408E -4 is a unit conversion factor:= 1 .year day

(365.25 day 24 hr)

Re-arranging equation [21 to solve for the release rate yields:

(t = DRt / ((X/Q) * (DCF) * (1.1408E-4) [3]

The dose rate conversion factor for a mixture of nuclides in the sum of the normalized DCFi for each
nuclide, 1:

DCFt = ~11S, -DCFi 4[4]
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Substituting equation [4] into equation [3] gives:

Qt = DRt / ((1.1408E-4) * (X/Q) * 1., S -* DCFJ) [5]

Equation [51 is valid for either TEDE or child thyroid dose, provided the appropriate DCFs are used. In
order for the thyroid dose-related monitor reading to be valid, all nuclides must be included in
determining Si. While only radioiodines contribute significantly to thyroid dose, the noble gas nuclides
nevertheless contribute to the monitor reading.

Once the release necessary to obtain the desired total dose rate is determined, it can be ratioed by S,
to obtain Q1, the activity of nuclide i as follows:

Q1 = Qt* S,

To obtain the release concentration, divide by the release flow:

C1 = (2.12E-3*Q) i flow

To obtain the monitor count rate for a single nuclide:

CR1 = E, * C,

Where Ei is the efficiency (cpm/uCi/cc) of the monitor for nuclide i. The count rate for the release as a
whole is then:

CRt = SE S, * CR4

At Unit 2, the radiation monitor software uses a conversion factor (CF1 1) to convert cpm to uCi/cc
(and uCi/s for some monitor channels). Because this conversion is nuclide mix specific, the
correlation of monitor response to dose requires additional calculations as described later.

The following is a description of the math performed by the EXCEL spreadsheets used in this
Technical Evaluation. This has been verified to produce results consistent with the previously used
XRADMON application and the math described above.

An EXCEL spreadsheet was made for each accident type and radiation monitor combination that is
appropriate for the accident type. Each spreadsheet consists of 15 columns with a row for each
radionuclide. At the bottom of each spreadsheet, there is a section used to convert cpm to TEDE and
child thyroid. Additionally, each spreadsheet has cells used for inputting release flow rate (cfm) and
the atmospheric dispersion factor (X/Q) (s/m3). Details of all spreadsheet math is provided below:

Column 1 - List of the individual isotopes that comprise the accident source term. Each isotope
occupies a row.

Column 2 - Total release quantity (Ci) for each isotope specific to the accident type. These values
are taken from ERS-MPD-01-002.
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Column 3 - Activity ratio for each nuclide. This is a unitless fraction of the total for each nuclide
calculated by:

coll /I coll
fraction = Ci I Ci

where A is the activity of each individual nuclide.

Column 4 - List of the TEDE dose conversion factors (DCFs) for each radionuclide (mrem-m 3/uCi-yr).

Column 5 - Effective DCF

col 3 * col 4
mrem-m'IuCi-yr = mrem-m3/uCi-yr * unitless

Column 6 - Release rate (uCi/s) that, for each nuclide in the specific accident mix, will result in a
TEDE rate of 1 mrem per hour of exposure to the total mix. First, math equivalent of equation [51,
above is performed in the top section of the spreadsheet and is labeled as (Expression 5). Then, for
each nuclide, this is multiplied by the unitless activity fraction in column 3.

col 3 unit rate / (time conversion * XIQ * col 5)
uCi/s = unitless fraction * (1 rnrem/h I ((1 yr / 8760 hr) * (sIM3) * (mrem-m3 / uCilyr)))

One mrem per hour is selected so that the calculated release rate need only be multiplied by the
desired total mrem to calculate that release rate that will cause the total mrem over one hour. The
ODCM X/Q associated with the release point for the radiation monitor is entered in a cell on each
spreadsheet.

Column 7 - Release concentration (uCi/cc) that, for each nuclide in the specific accident mix, will
result in a TEDE rate of I mrem per hour of exposure to the total mix.

col 6 / flow rate
uCilcc = uCi/s I cc/s

The release pathway flow rate (cfm) for the radiation monitor is entered in a cell on each spreadsheet
and converted to cc/s.

Column 8 - List of the monitor specific detection efficiencies (cpm/uCi/cc) for each isotope. These
values are taken from ERS-SFL-86-026 5.

Column 9 - The radiation monitor count rate (cpm) that, if sustained for 1 hour, will cause 1 mrem
TEDE to an individual located at the site boundary.

col 7 col 8
cpm = uCilcc i cpm/uCi/cc
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Two additional math operations are performed at the bottom of each spreadsheet. First the calculated
cpm for 1 mrem is multiplied by the desired dose (50, 100 and 1000 mrem for TEDE). Then these
values are multiplied by the current monitor CF1 1 (uCi/cc-cpm) to calculate the monitor indication
(uCi/cc) that corresponds to each of these doses. Again, this applies at the site boundary for a 1 hour
exposure duration.

Indicators for child thyroid doses of 250, 500 and 5000 mrern are calculated in the manner described
above in columns 10 through 15. The only difference is that TEDE DCFs are replaced with child
thyroid DCFs.

The main steam and SLCRS pathway monitors are provided with an effluent channel that converts the
release rate in units of uCi/cc to units of uCi/s. EAL values are calculated for these channels using
the following unit conversion constants and math:

uCi/s = (calculated EAL uCilcc) * (pathway flow rate ft3 Imln) * (11 min/60 s) * (2.832E4 cclft3)
Consistent with previous methodology, the ERS-MPD-01 -002 STGR source term is reduced by 0.01
for the release through the Condensate Polishing Vent because this pathway is filtered,
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INPUT DATA I ASSUMPTIONS

1. Release Source Terms [2]
Iodine reduction is applied as was done in previous revisions for the release via
gaseous pathways. This is already applied in ERS-MPD-01-002 for all accidents
except the SGTR, MSLB and LRNLACP. For these accidents (that are not normally
associated with a filtered pathway as modeled in the design basis analyses), an iodine
reduction factor of 0.01 is applied herein to ERS-MPD-01-002 source terms for use in
this evaluation when the monitor is for a pathway expected to be filtered. This
reduction factor is also applied for unfiltered pathways, taking credit for other iodine
removal mechanisms (plate-out, scavenging by humidity, agglomeration and retention
in leakage fluids), again consistent with previous revisions. For releases via the main
steam valves, no additional iodine reduction is used for these. Iodine reduction is not
applicable for the gaseous waste system failure as this release contains no iodine.
Again, iodine reduction as described above is consistent with the intent of the previous
revisions and the calculations performed for Unit 1. This is appropriate as these
source terms are intended only for use in EPP applications. As such, they are
modified to more closely reflect actual plant conditions.
The release source terms used are shown in the spreadsheet calculation printouts
included with this evaluation.

2. Unit 2 release point data [1,6 7]9
Monitor CF11 Pathway flow ODCM

Release Point Radiation monitor (uCi/cc-Cpm) Range (uCi/cc) rate (cfm) X/Q (sim3)

Ventilation Vent 2HVS-RQ-101B 3.65E-8 3.7E-7 to 3.72E-1 23700 1.03E-4

Condensate Polishing Bldg. 2-HVL-RQ-112B 5.56E-8 5.6E-7 to 5.6E-1 30556 7.35E-5

2HVS*RQ-109B 2.45E-8 2.5E-7 to 2.5E-1 59000 9.24E-5Supplem entary Collection --- --- --- --- --- -- --- --- --- --- -- ------------------------------------------------------... ..... .....
and Release System 2HVS*RQ-109C 4.09E-5 3.9E-4 to 3.9E2 59000 9.24E-5
(SLCRS) .................................................................................................2HVS*RQ-109D 1.12E-2 8.9E-2 to 8.9E4 59000 9.24E-5

Waste Gas Tank Vault Vent 2RMQ-RQ-303B 2.79E-8 2.8E-7 to 2.8E-1 2000 9.24E-5

Decon Building Vent 2RMQ-RQ-301B 5.56E-8 5.6E-7 to 5.6E-1 12400 9.24E-5

Main Steam Exhaust 2MSS-RQ-101A,B,C 2.50E-4 2.5E-3 to 2.5E3 5474 9.24E-5

The main steam exhaust flow rate in cfm is calculated as follows:
The maximum release rate from an open main steam safety valve of 811,237 Ibm/hr8

at 1075 psig (1089.7 psia) is used at the basis for the main steam exhaust flow rate.
The specific volume is 0.40485 ft3/lb at saturation conditions.

5474 ft3/min = (811237 lb/hr) * (0.40485 ft3/Ilb) * (1 hr/60 min)

For use in the calculations, spreadsheet math is used to convert this to units of cc/s:

2.584E6 cc/s = (5474 ft3/min) * (1 min/60 s) * (2.832E4 cc/ ft3)
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In addition to the channels listed above, EAL values will also be calculated for the
aeffluent channels" of the main steam monitors and 2HVS*RQ-109E. These channels
indicate in units of uCi/s. The monitor software calculates indication values for these channels
using the uCi/cc values and the pathway flow rate.

3. Radiation monitor nuclide detection efficiencies [5]

Detection efficiencies for each monitor and for each nuclide are listed on each
spreadsheet.

4. Dose conversion factors [9]
The TEDE conversion factors (DCFs) are taken from ERS-MPD-91-046 9 (units of
mrem-m 3/uCi-yr). In this emergency dose projection application, 4-day dose from
ground deposition is included. These DCFs are equivalent to those in EPA Report
40010 and are expressed with three significant digits.

The child thyroid conversion factors (DCFs) are taken from ERS-MPD-91-046 (units of
mrem-m3/uCi-yr). These were developed from child thyroid DCFs provided in USNRC
Regulatory Guide 1.10911 Table E-9.

All DCFs listed on each spreadsheet.

5. Accident Types [2]
Gap LOCA Loss of Coolant Accident with release of a fraction of fuel rod gap activity
DBA LOCA Design Basis Loss of Coolant Accident
RCS LOCA Loss of Coolant Accident with release of T.S. limit concentration RCS activity
TID LOCA TID 14844 source term release assumptions (failed ESFs)
SB LOCA Small break LOCA outside of containment
FHA Fuel Handling Accident
RCCA Rod Control Cluster ejection Accident
LACP/LRA Loss of Non-emergency AC Power/Locked (reactor coolant pump) Rotor Accident
MSLB Main Steam Line Break
SGTR Steam Generator Tube Rupture
GWS Fail Gaseous Waste System Failure

6. Accident Types and Applicable Release Pathways

This technical evaluation provides conversions for all accident source terms for each
radiation monitor. Because not all accident types necessarily have a release pathway
applicable to each monitor, the following tables are provided to identify the most likely
combinations.
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Monitor 2HVS-RQ-1 01 B, Ventilation Vent

DBA LOCA, GAP LOCA, RCS Leakage via penetrations into contiguous areas
LOCA, TID LOCA, RCCA

SB LOCA Leakage into contiguous areas

SGTR, LACP/LRA No reasonable path to this release point

FHA

GWS, MSLB

Fuel handling accident in containment

No physical pathway

Monitor 2HVL-RQ-1 12B, Condensate Polishing Building Vent

DBA LOCA, GAP LOCA, RCS No reasonable pathway
LOCA, TID LOCA, RCCA, SB
LOCA, FHA, GWS, MSLB,
LACP/LRA

SGTR Via condensate leakage

Monitor 2HVS*RQ-109B, C, D, E (Effluent Channel), SLCRS

DBA LOCA, GAP LOCA, RCS Leakage via penetrations into contiguous
LOCA, TID LOCA, RCCA areas, or to the PAB with diversion

SB LOCA Leakage into contiguous areas, or to PAB with
diversion

FHA

SGTR, LACP/LRA

GWS, MSLB

From fuel pool via FHB exhaust or, fuel
handling accident in containment

No likely pathway

No physical pathway

Monitor 2RMQ-RQ-303B, Waste Gas Storage Tank Vault Vent

DBA LOCA, GAP LOCA, RCS No release via this pathway
LOCA, TID LOCA, RCCA, SB
LOCA, FHA, SGTR, MSLB,
LACP/LRA

GWS Directly to this release point

Monitor 2RMQ-RQ-301B, Decon Building Vent

DBA LOCA, GAP LOCA, TID No release via this pathway
LOCA, RCCA, SB LOCA,
FHA, SGTR, MSLB,
LACP/LRA, GWS

RCS LOCA Selected as a general source term
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Monitor 2MSS*RQ-101 Effluent Channel Main Steam Release Point

DBA LOCA, GAP LOCA, TID
LOCA, RCCA, SB LOCA, FHA,
MSLB, RCS LOCA, LACP/LRA,
GWS, Kr-85, Xe-133

SGTR, LACP/LRA

No release via this pathway

Release via a lifted safety valve during the
event. SGTR is used as the limiting accident.

7. 2HVS*RQ-109E Effluent Channel

The effluent channel of the SLCRS wide range gas monitor (WRGM), 2HVS*RQ-109E,
contains software which converts the effluent concentration into a uCi/s release rate. In
addition, the software selects a value from one of the three ranges based on a crossover
point which is expressed in activity. The value from the low range detector is used until
the activity is 1 E-2 uCi/cc, then the value from the middle range detector is used. When
the activity reaches I E2 uCi/cc, the high range detector is used to determine the release
rate. The software selects the conversions factor from the detector in use at the time the
calculation is made. This will affect the calculation of the release rate EALs since the
effluent channel may be using any of the three detectors. Consistent with previous
revisions, the mid-range detector (2HVS*RQ-109C) is used to calculate the effluent
channel EAL.

8. Application of Monitor Background

Because background indication may vary, it is not considered in this technical evaluation.
The EAL values calculated herein are net values, and are in addition to normal monitor
background indication.
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RESULTS

Attachment 1 details the UE and Alert EAL calculations. Attachment 2 and Attachment 3 provide a
summary and details of the SAE and GE EAL calculations. No value is shown where the calculated
value exceeds the monitor range or, for the main steam monitors, no 00CM limit is specified. The
summary of all results is:

Release Point Radiation monitor UE Alert SAE GE
Ventilation Vent 2HVS-RO-1018 6.02E-4 uCiIcc 6.02E-2 uCilcc 1.67E-1 uCilcc out of range

Condensate Polishing Bldg. 2-HVL-RO-1 1 2B 3.22E-3 uCi/cc 3.22E-1 uCIIcc out ofrange out of range

2HVS*RQ-109B 2.12E-4 uCi/cc 2.12E-2 uCilcc 8.13E-2 uCI/cc out of range

Supplementary Collection 2VS*RQ-109C ti/a n/a 7.26E-2 uCifcc 7.26E-1 uCi/cc

and Release System 2VS :RQ-1 09D n/a n/a out of range 6.45E-1 uCi/cc

EffluentChanel 5.88E+.3 uCI/s 5.88E+5 uCi/s 1 .95E+6 uCi/s 1 .95E+7 uCils

Waste Gas Tank Vault Vent 2RMQ-RQ-303B 5.16E-2 uCilcc out of range out of range out of range

Der-on Building Vent 2RMQ-RO-301B 6.30E-3 uCilcc out of range out or range out of range

Main Steam Exhaust 2MSS-RQ-1OIA,B,C n/a n/a 5.10E-11 uCi/cc 5.10E-0 uCVcc

Main Steam Exhaust Eff. 2MSS-RQ-1O1A,B,C n/a n/a 1.47E+6 uCi/s 1.47E+7 uCi/s
Effluent Channels
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UE and Alert EAL Calculations:

Release Point Radiation monitor ODCM Limit'" 2 x ODCM Limit 200 x ODCM Limit

Ventilation Vent 2HVS-RQ-101B 3.01E-4 uCi/cc 6.02E-4 uCi/cc 6.02E-2 uCi/cc

Condensate Polishing Bldg. 2-HVL-RQ-112B 1.61E-3 uCi/cc 3.22E-3 uCi/cc 3.22E-1 uCi/cc

2HVS*RQ-109B 1.06E-4 uCi/cc(2) 2.12E-4 uCi/cc(2) 2.12E-2 uCiicc(2)

Supplementary Collection 2HVS*RQ-109C (3) -(3) J(3)

and Release System ........................................................................................
(SLCRS) 2HVS*RQ-109D )(3) ((3)

2HVS*RQ-109E 2.94E+3 uCi/s 5.88E+3 uCi/s 5.88E+5 uCils

Waste Gas Tank Vault 2RMQ-RQ-303B 2.58E-2 uCi/cc 5.16E-2 uCi/cc
Vent

Decon Building Vent 2RMQ-RQ-301B 3.15E-3 uCVcc 6.30E-3 uCi/cc;

Main Steam Exhaust 2MSS*RQ-101A,B,C n/a(4) n/a(4) n/a(4)
I1'From 1/2-ODC-2.02

(21Values are derived by unit conversion of 2HVS-RQ-109E.
(a3 These higher range channels are not used for the low concentrations associated with the ODCM limit,
(4)No ODCM limit associated with these monitors.
-"Exceeds monitor range.
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Calculation Summary:

Ventlation Vent:
2HVS-RQI-101B:

SAE GE
LOCA Gap 7.61E-01 7.61E+00 TEDE

1.67E-01 1.67E+00 THYROID
DBA LOCA 8.70E-01 8.70E*O TEDE

2.47E-01 2.47E+OO THYROID
LOCA RCS 5.89E+00 5.89E+01 TEDE

1.63E+00 1.63E+01 THYROID
LOCA TID 1,99E-01 1.99E+00 TEDE

1.98E-01 1,98E÷00 THYROID
SB LOCA 6.26E-01 6.26E00 TEDE

3.14E-01 3.14E+00 THYROID
FHA 2.85E+00 2.85E+01 TEDE

6.75E+00 6.75E+01 THYROID
RCCA 1.29E+00 1.29E+01 TEDE

3.58E+00 3.58E+01 THYROID
Minimum Value 1.67E-01 1.67E)00

Condensate Polishing:
2HVS-ROI-1 128:

SAE GE
SGTR 8.22E-01 8.22E+00 TEDE

1.16E+01 1.16E+02 THYROID
Minimum Value = 8.22E-01 8.22E+00

SLCRS:
2HVS*RQI-109B:

SAE GE
LOCA Gap 3.70E-01 3.7OE+00 TEDE

8.13E-02 8.13E-01 THYROID
DBA LOCA 4.20E-01 4.20E+00 TEDE

1.19E-01 1.19E+00 THYROID
LOCA RCS 3.29E+00 3.29E+01 TEDE

9.09E-01 9.09E+00 THYROID
LOCA TID 1.27E-01 1.27E+00 TEDE

1.27E-01 1,27E+00 THYROID
SB LOCA 3.07E-01 3.07E+00 TEDE

1.54E-01 1.54E+00 THYROID
FHA 1.34E+00 1.34E+O1 TEDE

3.18E+00 3.18E+01 THYROID
RCCA 6.38E.01 6.38E+O0 TEDE

1.76E+00 1.76E+01 THYROID
Minimum Value = 8.13E-02 8.13E-01

2HVS*RQI-109C:
SAE GE

LOCA Gap 3.31E-01 3.31 E+01 TEDE
7.26E-02 7.26E-01 THYRO1D

OBA LOCA 3.83E-01 3.83E+00 TEDE
1.08E-01 1.08E+00 THYROID

LOCA RCS 1.59E+00 1.59E+01 TEDE
4.40E-01 4.40E+00 THYROID

LOCA TID 2.37E-01 2.37E+00 TEDE
2.36E-01 2.36E+00 THYROID

SB LOCA 2.76E-01 2.76E+00 TEDE
1.39E-01 1.39E+00 THYROID

FHA 1.12E+00 1.12E+01 TEDE
2.65E+00 2.65E+01 THYROID

RCCA 5.78E-01 5.78E+00 TEDE
1.60E+00 1.60E+01 THYROID

Minimum Value = 7.26E.02 7.26E-01
2HVS*RQI-109E:

Minimum Value = 1.95E+48 1.95E+07

'I
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Calculation Summary (continued):

SLCRS (continued):
2HVSRQI-1090:

SAE GE
LOCA Gap 2.94E-01 2.94E+00 TEDE

6.45E-02 6.45E-01 THYROID
DBA LOCA 3.39E-01 3.39EO00 TEDE

9.62E.02 9.62E-01 THYROID
LOCA RCS 1.47E+00 147E+01 TEDE

4.07E-01 4.07E÷00 THYROID
LOCA TID 2.29E-01 2.29E+00 TEDE

2.27E-01 2.27E+00 THYROID
SB LOCA 2.53E.01 2.53E+00 TEDE

1.27E-01 1.27E+00 THYROID
FHA 9.73E.01 9.73E÷00 TEDE

2.31E+00 2.31E+01 THYROID
RCCA 5.14E-01 5.14EO00 TEDE

1.42E+00 1.42E+01 THYROID
Minimum Value = 6.45E-02 6.45E-01

Decon Building:
2RMQ-RQI-301B:

SAE GE
LOCA RCS 1.91E+01 1.91E+02 TEDE

5.28E+00 5.28E+01 THYROID
Minimum Value = 5.28E+00 5.28E+01

Waste Gas Decay Tank Vault Vent:
2RMQ-RQI-303B:

SAE GE
GWS 2.05E+01 2.05E+02 TEDE

n/a n/a THYROID
Minimum Value = 2.05E+01 2.05E+02

Main Steam:
2MSS*RQI-101A,B.C

SAE GE
SGTR 2.06E+00 2.06E+01 TEDE

5.10E-01 5.10E+00 THYROID
Minimum Value = 5.10E-01 5.10E+00

2MSS°RQI-1OiA.B,C EFF
Minimum Value = 1.471E+06 1A7E÷07



= =C=to af1w~zs from ERS-SFL-66-M2 Upstream filtration (todnes reduced 0.01)
NOQ - 1.03E-04 aft'

Release (uChs) CF for T606 - 1.37E+05 JExpression 5)

Ralaase Flow Rate - 2 37E-04 cfm 1 1 12E 7 c,)q Raises* hnA% I'F for Child Thwaid - 516E+03 IF-xD slon5l
U1 &U2 AcMity

LOCA Gap Ratio
Isotope (CI)

Kr-83m 9.011+01 2.02E-03
Kr-85M 2,21E+02 4.96E-03
Kr-85 1217E+03 2.85E-02
Kr-87 8.45E+01 1 891-03
Kr-88 3.58E+02 8,03E.03
Kr-89 7.50E.02 1.68E-08
Xe-131m 7.26E+02 1.63E-02
xe-133m 6.33E+02 1.42E-02
Xe-133 3.72E+04 8.34E-01
Xe-135m 1.24E+03 2.78E-02
Xe-135 2.716E+03 6.08E-02
Xe-137 2.55E-01 5.72E-06
Xe-138 7.80E+00 1.75E-04
3-131 2.73E+01 6.121E-04
1-132 1.32E+01 2.96E-04
1-133 1.06E+01 238E-04
3-134 6.51e-01 146E-05
1-135 3.38E+00 7.58E-05

A ARC =.t

Effective CGwt Effective Count
DCF DCF Remease Release Efficiency Rale 0CIF OCF Release Release Efficiency Rate

(mmm-m'AjCW-vI (uCUS) (uCJIcc) (cpmtjCV-k) (cpm/mremah) (mrem-m'AjCl-vj (uClOs) (uCUcc) (cpmAJCVfr) (cpmlmrem/h)
4.69E-01 9.48E-04 2.37E+02 2.12E-05 0.0DE+00 0.00.E00 0.00E+00 O.00E+00 1.04E+01 9.32E-01 0.OOE+00 0.00E+00
8.17E+02 4.05E+00 5.82E+02 5.20E-05 3.20E+07 1.66E+03 0.00E+00 0.00+E00 2.56E+01 229E-06 3.20E+07 7.31E+01
1.12E+01 319E-01 3.34E403 2.99E-04 3.60F+07 1.08E+04 O.0•-+00 0.OOE+00 1.47E+02 1.31E-05 3.60E+07 4.73E+02
4.47E+03 8.47*e00 2.22E+02 1,99E.05 3.73M07 7,42E+02 O.00E.00 0.006+00 9.78E+00 8.74E-07 3.73E+07 3.26E+01
1.13E+04 9.07E+01 9.43E+02 8.43E-05 3.05E÷07 2.57E+03 0.00+E00 0.00E+00 4.14E+01 3.70E-06 3.05E+07 1.13+.02
1.0212-04 1.72E-02 1.97E.01 1.77E.08 3.72E-07 6.57E-01 0.002400 .O00E+00 8,68E-03 7.76E-10 3.72E-07 2.88E-02
4.29E401 6.98E-01 1.91E+03 1.71E-04 Z44E+07 4.17E+03 0.001+00 O.00E+00 8.40E+01 7.51E-06 2.44E+07 1.83;+02
1.49E+02 2.11 E+00 1.67E+03 1.49E-04 2.86E+07 4.26E+03 O.00E+00 0.00E+00 7.32E+01 6.55E-06 2.86E+07 1.87E202
1.76E+02 1.47E+02 9.79E+04 8.76E.03 1.80E+07 1.58E+05 O.O0E+00 0.00E-0O 4.30E+03 3.85E-04 1.80E+07 8.92E+03
2.1SE+03 5.98E+01 3.26E+03 2.92E-04 7.22E+06 2.11E+03 O.E80+00 O.OOE÷00 1.43F+02 1.28E-05 7.22E+06 9.25e+01
1.25E+03 7.60E+01 7.14E603 6,38E.04 3.88E+07 2,46AE04 000.-00 0.004E00 3.14E+02 2.80E-05 3.86E407 1.08E-03
9.55E+02 5.46E-03 6.71E-01 8.00E-08 3.78E+07 2.27E+00 0.OOE+00 0.00E+00 2.95E-02 2.64E-09 3.78E+07 9.96E-02
6.27E+03 1.10E+00 2.05E+01 1.84E-06 3.52E+07 6.47E+01 0.00E+00 0.00E+00 9.02E-01 8.07E-08 3.52E+07 2.84E+00
4.66E+05 2.865E+02 7.19E601 6.43E606 2.98E+05 1.91E+00 2.44E+07 1.49E+04 3.16E400 2.82E-07 2.98E+05 8.40E-02
4.33E+04 1.28E+01 3.48E+01 3.11E-06 3.72E+05 1.16E+00 2.90E+05 8.58E+01 1.53+E00 1.376-07 3.72E+05 5.08E-02
1.28E+05 3.04E+01 2.79E+01 2.49E-06 3.69E+05 9.19E-01 5.77E+06 1.37E+03 1.23E400 1,10E-07 3.69E+05 4.04E-02
2.69E+04 3,93E-01 1.71E+00 1.53E-07 3.78E+05 5.78E-02 7.60E+04 1.11E+00 1.53E-02 6,73E-09 3.78E405 2.54E-03
7.10E+04 5.38E+00 8.90E+00 7.96E-07 3.49E+05 2.77E-01 1.19E+06 9.02E+01 3.91E-01 3.50E-08 3.49E+05 1.22E-02

CI)

0

(D

Monitor convenison factor CF11 (uCl/cc-cn) - 3.65E-08 uCIbcc TEDE .-. 6.t1X-: uCUcc ChtidThyroid -:,:.:-•cw,:.:.:
7.61E-01 1.00E+02 ::40069ý07: 1.07E-01 5.00E602 :::::•8•,0:.
3.81E-01 5.00E+01 ::1.1i': 836E-02 2.50E+02 :
7.61E+00 1,00E603 :':1.03%469- 1.67E+00 5.0016+03 :-:.4.Sti.+07-

XNO - 1.03E-04 s/m'
Monftor efflienles from ERS-SFL-86-026 Upstream filtration (lodines reduced 0.01) Release (uC/s) CF for TED6-= 1.36E+05 (Expression5)
2HVS-ROI-1018 Release Flow Rate = 2.37E+04 cfm 1.12E+07 cc/a ReleasesuCis) CF for Child hvrmid m 7.70E+03 (Expresslon 51

Ut & U2 Activity Effective Count Effective Count
DBA LOCA Ratio OCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (CI) (mmm-m'A/CI-v) KuCJMs) (uCrcc) (cpmfuCl/cc) (cpmlmrem/h) tmrom-m
1
iuCI-vM (uCls) (uCico) (cpm/uCtfcc) (cpminremnlh)

Kr-"3m 1.806+03 2.05E-03 4.69E-01 9.61E-04 2.786+02 2.49E-05 0.004E00 0.00E+00 0.OOE+00 0,06E+0O 1.58E+01 1.41E-06 0.00S+00 0.00E+00
Kr-85m 4,41E+03 5.02E-03 8.17E+02 4.10E+00 6.82E+02 6.09E-05 3.20E+07 1.95E+03 0.00E+00 0.00E+00 3.87E+01 3.46E-06 3.20E+07 1,11E+02
Kr-85 1.27E+04 1,45E.02 1.121+01 1,62E-01 1.96E÷03 1.76E-04 3,606E07 6.321+03 0.OE6-00 0,00E+00 1.11E402 9.gSE-06 3.606E07 3.58E602
Kr-87 1.6§E+03 1.92E-03 4.47E+03 8.60E600 2.61E+02 2.34E-05 3.73E+07 8.71E+02 0.OOE00 0 0.00E+00 1.486E+01 1.32E-06 3.73E+07 4.94E+01
Kr-88 7.16E+03 8.151-03 1.13E..4 9.21E+01 1.11E+03 9.89E605 3.05•+07 3.02E+03 0.00E+00 0.00E+00 8.28E+01 5.66E-06 3.05E+07 1.71E+02
Kr-89 .506E+00 1.71E-08 1.02E404 1.74E-02 2.32E-01 2.07E-08 3.72E+07 7.71E-01 0.006E00 0.002E00 1.316E-02 1.18E-09 3.72E+07 4.37E-02
Xe-131m 1.45E+04 1.65E.02 4.290E01 7.08E.01 Z24E+03 2.00E-04 2,44E+07 4.900E03 0.00E+00 0.00E+00 1.27E202 1.14E-05 2.44E+07 2.78E+02
Xe-133m 1.27E+04 1.45E-02 1.49E+02 2.16E+00 1.96E+03 i.76E-04 286E+07 5.02E+03 0.OOE+00 0.006+00 1.11E+02 9.95E-06 2.86E+07 2.85E-02
Xe-133 7.43E.05 8.45E-01 1.76E+02 1.49E+02 1.154E05 1.03E-02 1.80E+07 1.856E+5 0.006E00 0.00E+00 6.51E+03 5.82E-04 1.80E+07 1.05E+04
Xa-135m 2.48E+04 2.82E-02 2.15E+03 8.07E+01 3.83E+03 3.43E-04 7.22E+06 2.47E+03 0.00+E00 0.00E+00 2.17E+02 1.94E-05 7,22E+08 1.40E+02
Xe-135 5.42E+04 6.17E-02 1.25E+03 7.72E201 8.38E+03 7.49•-04 3.866E+07 2,89E+04 0.OOE+00 0.00E+00 4.75E+02 4.25E-05 3.86E+07 1.64E+03
Xe-137 5,09E+00 5.60E-06 9,SSE+02 5,54E-03 7.87E-01 7.03E-08 3.78E+07 2.66E400 0.00E+00 0.00+E-0 4.46F-02 3.991-09 3.78E+07 1.51E-01
Xe-138 1.56E+02 1.781-04 6.27E+03 1.1 1E+00 2.41E+01 2.16E-06 3.52E+07 7.59E+01 0.00E+00 0.00E+00 1.37E+00 1,22E-07 3.52E+07 4.31E+00
1-131 3.41E+02 3,88E-04 4.66E+05 1.814E02 5.271+01 4.71E-06 2.98E+05 1.40E+00 2.44E+07 9.48E+03 2.99E+00 2,67E-07 2.98E+05 7.95E-02
1-132 2.64E+02 3.01E-04 4.33E+04 1.30E-01 4.08E+01 3.656-06 3.72E+05 1.36E+00 2.90E+05 8.72E+01 2.31E+00 2.07E-07 3.72E+05 7.696-02
1-133 2.12E-02 2.41 E-04 1.28E+05 3.09E+01 3.28E601 2.93E-08 3.69E+05 1.084E00 5.77E+06 1,39E+03 1.86E+00 1,66E-07 3,696405 8.12E-02
3-134 1.30E+01 1.48E-05 2.69E+04 3.98E-01 2.01E+00 1.60E-0? 3,78E+05 6.78E.02 7.60+E04 1.13E+00 1.146-01 1,02E-08 3.78E+05 3.85E-03
1-135 6.75E+01 7.69E-05 7,10E404 5.46E600 1.04E401 9.33E-07 3.49E+05 3.25E-01 1.9gE606 9.15E+01 5.92E-01 5.29E-08 3.49E+05 1.84E-02

8.78E+05 6.27E+02 2.38E+05 I 1.10E+04 6.88E-04 1,356+04

Monitor conveitlon factorcCF11 (uCtcc.cpm) 3.65E.08 uClccc TEDE e:.-00ra:':-:." uChcc Child TItwold :-:::-:. ::.
8.70E-01 1.00+E02 ::2 -7: 2.47E-01 5.00E+02 ,'-:,6.782.06:
4.35E-01 5.00E+01 ::::4.:: 1.23E-01 2.506402 :::-: 06.:
8.70E+00 1.00E+03 : F:a;40-, 2.47E600 5.00E+03 :':6."i1*p7:'
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CO)MoZ or afiinis fromn ERS-SFL-86-02 Upstream fdtration (lodines reduced 0.01)
Release Flow Rate = 2.37E-04 cm I 1.12E407 cc/S

)V00 1.03E-04 9/m'
Relasse (uCla) CFWrTEDE - 8.41 E+05 (Expresslon5)

Release (uCI/al CF for Child Thirold - 3.54E+04 (Expression 5l 4I IIIII II I i I I I I II
U2 oly Acty

LOCA RCS RtOi
Isotope (ca)

Kr-83m 1.34E-03 2,27E-05
Kr-85M 5.53E-03 9.39E-05
Kr-85 3.27E+01 5.550-0C
Kr487 7.04E-04 1.19E-05
Kr.88 6.02E-03 1.02E-04
Kr-89 2.92E-08 4.96E.10
Ke-131m 1.18E+00 2.00E-02
Ke-133m 1.81 E-01 3.07E-03
Ke.133 2.48E+01 4.21E-01
Xe-135m 1.21E-02 2,05E-04
Xe-135 1.66E042 3,16E-04
Ke-137 1.19E-07 2.02E-09
Ke-138 1.32E0.5 2,24E-07
1-131 5.41E-03 9.18E-05
-132 3.52E-03 8.14E-05
1-133 1.38E-03 2,34E405
-134 3.812405 8.13E0.7
1-135 3.762.04 6.38E068

5890+01

OCF
lrremM411AC1

4.69E-01
8. 17E402
1.122+01
4.47E+(03
1.13E+04
1.02E+04
4,29E+01
1.49E+02
1.76E+02
2.15E203
1.252+03
9.55E+02
8.27E+03
4.88E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Effective Count
OCF Release Release Effidency Rate DCF

(uC0I0) (uCVfce) (pm/uC•tcx) (cpm/mremfh) (mtem-m
3
h/ual-v

1.070-05 1.46E+01 1.30E,08 O.00400 0.00E+00 0.00E+00
7.87E-02 6.02E+01 5.38E-08 3.20E+07 1.72E+02 0.00E+00
6.222+00 3.56E+05 3.18E-02 3.60E+07 1.15E+06 0.00E+00
5.34E-02 7.66E+00 6.85E07 3.73E+07 2.55E+01 0.00E+00
1.15E+00 6.550+01 5.86E84 3.05E407 1.79E+02 0.00E+00
8`06.E06 3.1 8E-04 2.84E-11 3.72E+07 1.06E`03 0.OOE+00
8.59E001 1.28E-04 1.15E`03 2.44E+07 2.S00+04 0.OOE+00
4.532F-01 1.97E+03 1.76I044 2.86E+07 5.04E+03 0.004+00
7.41E+01 2.70E+05 2.412E02 1.80E+07 4.34E+05 0.00E+00
4.42E-01 1.32E+02 1.18E-05 7.22E+06 8.49E+01 0.002+00
3.95E-01 Z02E÷02 1.81E-05 3.86E+07 6.97E..02 0.00E+00
1.93E-06 1.29E-03 1.16E-10 3.78E4-07 4.372003 0.00;+00
1.40E.03 1.44E-01 1.282-08 3.52E+07 4.52E-01 O.00E+O0
4.28E+01 5.89E401 5.26E-06 2.98E+05 1.57E+00 2.44E+07
2.662+00 3.94E+01 3.52E-06 3.722*05 1.31E+00 2.90E+05
3.00E+00 1.50E+01 1.34E-06 3.69E+05 4.95E-01 5,77E+06
1.852-02 3.93E-01 3.51E08 3.78E+05 1.33E-02 7.80E+04
4.53E-01 4.09200 3.82E-07 3.49E245 1.27-`01 1.190+08
133202 1 .I F+0

Effective Count
DCF Release Release Efftency Rate

(UCUS) (uCI/cc) (cpm/uCccc) (cpmn/nremlh)
0.00E+00 8.068-01 7.20E-08 0.O0;+00 0.002+00
0.00E+00 3.32E+00 Z9TE-07 3.20E+07 9.51E+00
0.00E+00 1.97E+04 1.76E-03 3.60E+07 6.33E+04
0.00E+00 4.23E-01 3.78E-08 3.73E+07 1.41E+00
0,00E+00 362E2.00 3,244-07 3.05E+07 9.88E+00
0.00E÷00 1.761`5 1.57E-12 3.72E+07 5.84E-05
0.00E+00 7.092+02 6.34E.05 2.44E+07 1.55E+03
0.002+00 1.092+02 9.73E-08 2.SSE-07 2.78E+02
0.00E+00 1 A92+04 1.3320.3 1.80E+07 2.40E+04
0.002+00 7.27E+00 6.50E-07 7.22E÷08 4.69E+00
0.002+00 1.122+01 1.002.08 3.868+07 3.85E+01
0.00E+00 7,15E205 8.40E-12 3.78E+07 2.42E-04
0.00E+00 7.94E-03 7.09E-10 3.52E+07 2.50E-02
2.24E+03 3.25E÷00 2.91 E-07 2.98$E05 8.65E-02
1.78E+01 2.18E+00 1.952407 3.722.05 7.24E-02
1.35E+02 8.30E-01 742E-08 3.69E+05 2.73E-02
4.668-02 2.17E-02 1.9415-09 3.785+05 7.32E-04
7.59E+00 2.28E-01 2.022-08 3.49E+05 7.042-03
5.400+05 3.17-F03 8.91F+04

0

CD

03
0

MD
MontorconverSJon facto CF1 I (uCi/cccpm)n 3,65E-08 uCI/cO TEDE -:.,.6,-I uCUcC CNIdThyrold ..... prb...

5.89E+00 1.00+E02 .:.1A1E+2S8 1,63E*00 5.00E+02 ::.4:48IE0r.:.:2.94E+00 5.00E+01 :8.•.:|8.13E-01 2.50E+02 :";3f•;T;

5.89E+01 1.o0E+03 :-:1+.W | 1.63E+01 5.00E+03 .:4."820&-.";
XiNO * 1.03E-04 sam3

MonItor effIcdencles from ERS-SFL-88-026 Upstream filtration (lodines reduced 0.01) Release (uCiCs) CF for TEDE v 2.032404 (Expression 5)
2HVS-ROI-101B Release Flow Rate = 2.37E+04 cfdrn .12E+07 cc/s Release NuCI/s CF for Chil& d Throld e 4.04E+03 (Exresson 5)

U1 a 2 Activity Effective Count L count
LOCA TID Ratio OCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficency Rate

Isotope (CO) fmrm.nrn'Cu-v1 tuClUS) (uCilce) (cpm/uCl/cc) (cpm/mremiti) (mren.-m'/uCI.v) (uCiNe) (uClcc) (cpmluCi/cc) (cpm/mrevnh)
Kr-83m 9.46E+06 1.314-02 4.69E-01 0.13E-03 2.652+02 2.37-05 0,0024+00 0.OOE+00 0.00E+00 0.08E+00 5.28E+01 4.724-08 0.00E+00 0.002*00
lF-85m 1.95E+07 2.69E-02 8.17E+02 2.20E+01 5.47E+02 4.89E-05 320E+07 1.56E+03 0.00E+00 0.002+00 1.09E202 9.73E-08 3.20E+07 3.11E+02
Kr-85 8.27E+05 1.14E.03 1.122+01 I.282-02 2.32E+01 2.07E-08 3.60E+07 7.46E-01 0.00E+00 0.00E+00 4.612E00 4.12E047 3.60E+07 1.482+01
Kr-87 3.912:+07 5.40E-02 4.47E+03 2.412+02 1.10E+03 9.80E-05 3.73E+07 3.66E+03 0.004+00 0.00E+00 2.18E+02 1.95E0-5 3.73E+07 7.27E+02
Kr-88 5.43E+-07 7.502-02 1.13E+04 8A72+02 1.52E+03 1.36E-04 3.05E+07 4.16E+03 0.00E+00 0.002+00 3.03E+02 2.71E-05 3.05E407 8.27E+02
Kr-69 6.75E+07 9.32E-02 1.026+04 9.51E+02 1,89E+03 1.69E.04 3.72E407 6.29E+03 9.004+00 0.002+O0 3.770+02 3.37E-05 3.72E+07 i.25E+03
e-131m 1.082408 1.49E.03 4.29F+01 6.40E042 3.032+01 2.71E-06 2.44E+07 6.612+01 0.00E+00 0.002400 0.03E+00 5.39-07 2.442+07 1.32E+01

Xe-133m 5.05E+06 6.97E-03 1.49E+02 1.04E+00 1 A42+02 1.272E5 2.86E+07 3.82E+02 0.002E00 0.002+00 2.82E+01 2.52E-08 2.86E+07 7.202+01
Xe-133 1.60E208 2.212041 1.782+02 3.89E+01 4.49E+03 4.01-E04 1.80E+07 7.22E+03 0.002+00 0.00E+00 8.93E+02 7.984-05 1.80E+07 1.442+03
Xe*135m 3.380+07 4.64E-02 2.15E+03 9.97E+01 9.42E+02 8.422-45 7.22E+06 6.08E+02 0.00E+00 0.002+00 1.87E+02 1.682-05 7.22E+06 1.212+02
Ge-135 4.84E+07 6.68E202 1.25E+03 8,35E+01 1.368+03 1.212-04 3.86E+07 4.68E+03 0.002+00 0.00E+00 2.70E+02 2.414-05 3.862+07 9.31E+02

Xe.137 1.462408 2.02E041 9.55E+02 1.932+02 4.09E+03 3.66E804 3.78E+07 1.38E+04 0.002+00 0.002+00 8.15E+02 7.28E.05 3.78E+07 2.75E+03
Xe-138 1.36E+08 1.88E-01 6.27E+03 1.18E+03 3.81E+03 3.41-04 3.52E+07 1.20E+04 0.00E+00 0.00E+00 7.59E+02 6.78E205 3.52E+07 2.392403
1-131 3.89E+05 5.37E-04 4.65E+05 2.50E+02 1.09E+01 9.75E-07 2.98E+05 Z90E-01 2.44E+07 1.31E+04 2.17E+00 1.942-07 2.982+05 5.77E-02
1-132 5.702405 7.87E.04 4.33E+04 3.41E+01 1.60E+01 1.43E-06 3.72E+05 5.31E-01 2.90E+05 2.28E+02 3.18E+00 2.84E-07 3.72E+05 1.06E-01
1-133 8.00E+05 1.10E-03 1.28E405 1.41E÷02 2.24E+01 2401E-06 3.69E+05 7.392041 5.772+06 6.37E+03 4,46E+00 3.99E207 3.69E+05 1.47E.01
1-134 8.851+05 i.222-03 2.692+04 3.29E+01 2.482+01 2.22E-06 3.78E+05 8.380-01 7.802+04 9.292+01 4.94E+00 4.412E07 3.78E+05 1.67E-01
1-135 7.60E+05 1.05E-03 ?.10E+04 7.45E÷01 2.13E+01 1.91E406 3A92+05 6.64E-21 1.19E+08 1,25E+03 4.24E+00 3.792-07 3.492+05 1.32E-01

7.24E+08 4.19E+03 5.45E+04 2.10E+04 3.61E-04 1.08E+04

MoIlor conversion fector CFl I (WuCtic-cvm)= 3.65E-08 9 uCl/CC TED2 -.-...-Csi.-.;..j uCl/cc Child Thwold -:-:-:':b....
1.99241 1.00E+02 :-&..482.06:- 1,982.-1 5.00E+02 -:.5:42Z÷+8:-:.
9.95E-02 5.00E+01 M:-2.72 :..I 9.00E02 2.50E*02 -2:.7.,E+0fl
`1.99E+00 1.00E+03 :j::45•E7"-1i' 1.982400 5.00E+03 ::J.'4ý2-'0:7
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Monlior efficiencies from ERS-SFL.86-028 Upstream filtration (lodines reduced 0.01)
ReA_. :lvR 9V=2.•F.04 i'fm 1.12'F_07 r

M- 1.03E-04 a/m3'
Ralease (uCls) CF forTE000 9.40E+04 (Expresalon 5)

LnV•UI* 

lUID

Release P Rate m 2 37E+04 cfm I 12E+07 eds Release (,d ICFforChildThyraida 945E+03 (Ex resslon 51
U2 onry Activity

SB LOCA Ratio
Isotope (Cl)

Kr-83m 2.49E-01 6.21E.04
Kr-85m 890E-01 2.22E-03
Kr-85 7.90E+01 1.97E-01
1Q-87 5.64E-01 1.41E-03
K-.88 1.64E*00 4.09E-03
Kr-89 1.44E-02 3.59E-05
Xe-131m 3.368E00 8.38E.03
Xe-133rn 3,01E-00 7.51E-03
Xe-133 2.02E+02 5.04E-01
?e(-135m 8.91E.01 2.22E-01
Xe-t35 2.00O+01 4.99E.02
Xe-t37 4.36E-02 1.09E-04
Xe.138 3.03E-01 7.5EE-04
1-131 9,92E-02 2.48E-04
1-132 1.02E-01 2.54E-04
1-133 1.720-01 4.29E-04
1-134 11.18E-. 2.94E-04
9-135 1.31E-01 3.27E.04

4.01÷+02

DCF
Imrm..mm'uCI-.v

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.7fE+02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Effective Count
OCF Release Release Efficiency Rate

(uCtl) (uCVcc) (cpmtuCl/cc) (cpn/mremnh)
2.91E-04 5.84E+01 5.22E.06 0.OOE+00 0.004E00
1.81E+00 2.09E+02 1.87E-05 3.20E+07 5.97E+02
2.21E+00 1.85E+04 1.66E-03 3.60E+07 5.96E#04
6.29E+00 1.32E402 1.18E-05 3.73E+07 4.41•+02
4.62E+01 3.85B+02 3.44E.05 3.05E+07 1.05+E03
3.66E.01 3.38E+00 3.02E-07 3.72E+07 1.12E+01
3.60E.01 7.88E+02 7.05E-05 2.44E007 17.2E003
1.12E+00 7.06E+02 6.31E-05 2.806E+07 1.81E403
8.87E+01 4.74E+04 4.24E-03 1.80E+07 7.62E*04
4.78E+02 2.09E+04 1.87E-03 7.22E+06 1.35E004
6,24E+01 4.69E+03 4,19E-04 3.86E+07 1.62E*04
1.04E-01 1.02E#01 9,14E-07 3.78E+07 3.45E+01
4.741+00 7.11E+01 6.35E-06 3.52E+07 2.24E+02
1.15E÷02 2.33E'+01 2.08E.06 2.98E405 6.190-01
1.100E01 2.39E+01 2.14E-06 3.72E+05 7.95E-01
5.49E+01 4.03E+01 3.61E-06 3.69E+05 1.33E+00
7.92E+00 2.TTE0t0 2.471-06 3.78E005 9.34E-01
2.32E+01 3.07E+01 2.75E-06 3.49E+05 9.57-E01
9.05.E02 1.7IE+05

DCF
(tmrem-m fuCl.v)

0.0011-00
O.OOE+00
0.0015+00
O.OOE+00
0.001+00

0.000+00O.00G+00
0.00E+00
0.001200
0.00E+00
0.00+E00
O.OOE+00
OOOE+,00

2.44E+07
2.90E+05
5.77E+06
7.60E+04
1.19,008

Effective Count
DCF Release Release Efficiency Rate

(uCVs) (uCi/UC) (cprnluClcc) (cpmlmremlh)
0.00+E00 5.87E+00 5.25E-07 0.00E+00 0.0E00+0
0.00E+00 2.10E+01 188E-06 3.20E+07 6.000E01
0.00E+00 1.86E+03 1.87E-04 3.60E+07 5,99E+03
0.00G+00 1.33E+01 1.19E-06 3.73E+07 4.43E+01
0.0QE+00 3.87E401 3.46E-06 3.050E07 1.06E+02
O.00E+00 3.40E.01 3.03E,08 3.720.07 1,13E+00
0.00E+00 7.92E+01 7.08E-08 2.44E4-07 1.73r0+02
0.00E+00 7.10E+01 6.34E-08 2.86E+07 1.61E002
0.00E+00 4.76E+03 4.26E-04 1.80E+07 7.66E.03
0,00E+00 2.10E+03 1.88E-04 7.22E+06 1,36E+03
0.000E00 4.72E+02 4,22E-05 3.86E*07 1.62E+03
0.00E+00 1.03E+00 9.19E-08 3.78E+07 3.47E+00
0.00+E00 7.14E+00 6.39E-07 3.52E007 2.25E+01
6.04E+03 2.34E+00 2.09E-07 2.98E005 6.22E-02
7.38E+01 2.40E+00 2.15E-07 3.72E+05 7.99E-02
2.48E+03 4.06E+00 3.83E-07 3.69E005 1.34E-01
2.24E+01 2.78E00 2.49E-07 3.78E*05 9.39E.02
3.69E+02 3.09E+00 2.76E-07 3.49E+05 9.62E-02
9.00+E03 8.45E-04 1.72E+04

I

0

CD

0

CD

Motitor conversion factor CF11 (uCI/cc-cpm) = 3.65E-08 uCi/cc TEDE :c-:C,11--K UC,/CO ChtedThyroid ::-:.:clr..-
6.26E-01 1.00E+02 ::t•t..Q7.:: 3.14E.01 5.00+E02 ;:::8 8 :.:. "
3.13.201 5.000*01 :1.4Te1b.:: 5.57E-01 2.50E+02 :::::•.. ::
6.26E+00 1.00E0+03 3:,:10E0t: 3.14E+00 5.00E+03 *:-:'6:lr.02':"

XIO = 1.03E-04 sim3

Monitor efficiences from ERS-SFL-85-025 Upstream filtration (todines reduced 0.01) Release (uClis) CF for TEDE - 4.70E+05 (Expressaon 5)
2HVS.-ROI-101B Release Fow Rate - 2.37E.04 din 1.12E+07 ccs Release fuCl/s) CFforChtedThtwoid= 2.230405 lExoression51

U1 & U2 Activity Effective Count Effective Count
FHA Ratio DCF OCF Release Release Effictncy Rate DCF DCF Release Release Efldeancy Rate

Isotope (C0) (mremrmnMChom (uCN/SO (uCI/r) (cpm/uClIcc) (cpnmremfn/) mn'AiCAI-v (uC11i) (uCV/c) (qxTVuCi/cc) (cp/mrelmuh)
Kr.-83m O.00E+00 0.000+00 4.69E-01 0.00E+O0 0.00E+00 0.000+00 0.000+00 0.00E+00 0.00E+00 O.00O+00 0.000+00 0.004E00 0.000+00 0.00E+00
Kr-85m 1.04E-03 3.07E-08 8.17E+02 2.50E-05 1.44E-02 1-29E-09 3.20E-07 4.12E-02 .O.0E+00 0.00E+00 6.83E-03 6.10E-10 3.20E+07 1.95E.02
Kr-85 4.78E+02 1.41E-02 1.120+01 1.58E-01 6.62E+03 5.92E-04 3.60E+07 213E+04 0.00E+00 0.OOE+00 3.14E+03 2.81E-04 3.60E+07 1.010+04
Kr-87 0.00E+00 0.00E+00 4.47E+03 0.00E+00 0.00E+00 0.00E+00 3.73E007 0.00E+00 0.00E+00 O.00E+00 0.00+E00 0.00E0+0 3.73E+07 0.00E+00
Kr-S8 0.00E+00 0.000+00 1.13E+04 0.00E+00 0.002+00 0.0OE+00 3.05E007 0.00E+00 O.00E+00 O.00E+00 0.00+E00 0.OOE+W0 3.051207 0,000E+0
Kr-89 0.00+E00 0.00E+00 1.02E+04 0.00E+00 0.000+E00 0.00E+00 3.72E+07 0.00+E00 0.00E+00 0.002+00 0.00E+00 0.00E+00 3.72E007 0.00E+00
X9-131m 4.66E+02 1.37E-02 4.29E+01 5.89E-01 6.45E-03 5.77E-04 2.44E+07 1.41E+04 0,00E+00 0.00E+00 3.06E+03 2.73E-04 2,44E+07 6.68E+03
Xe-133m 6.16E+02 1.82E-02 1.49E+02 2.71E+00 8.53E-03 7.63E-04 2.86E+07 2.18E+04 0.00000 0.00E+O0 4.04E+03 3,62E-04 2.86E+07 1.03E+04
Xe-133 3.23E+04 9.52E-01 1.76E+02 1.680E02 4.47E.05 4.00E-02 1.0F..+07 7.20E+05 O.OOE+00 0.00E+O0 2-12E+05 1.90E-02 1.80E+07 3.41E+05
Xa-135m 2.65E+00 7.81E-05 2.15E+03 1.68E-01 3.07E+01 3.28E-06 7.22E+06 2.37E+01 O.00E+00 O.OOE+00 1.74E+01 1.58E-06 7.22E+06 1.12E+01
Xe-135 6.10IO1 1.800-03 1.25E+03 2.25E+00 8.45E+02 7.55E-05 3.66E+07 2.91E+03 O.00E+00 0.00E+00 4.00E+02 3.58E-05 3.86E+07 1.38E+03
Xe-t37 0.00.E00 0.000E00 9.55E+02 0.00E+00 0.00+E00 0.00E00 3,78E+07 0.000E00 0.00E+00 0.00E+00 0.000+00 0.00+E00 3.78E+07 0.00E+0
Xe-138 0.000E00 0,00E+00 6.27E+03 0.00E+00 0.00+E00 0.00E+00 3.52E+07 0.00+E00 0.00E+00 0.001+00 0.00E-00 0.000÷O0 3,52E+07 0.00+E00
1-131 5.20E.01 1.53E-05 4.66E+05 7.14E+00 7.20E+00 6.44E-07 2.98E+05 1.92E-01 2.44E+07 3.74E+02 3.41E+00 3.05E-07 2.98E+05 9.08E-02
1-132 2.52E-01 7.43E-06 4.33E+04 3.22E-01 3.49E+00 3.12E-07 3.72E-05 1.16E-00 290E+05 2.15E+00 1.65E+00 1.48E-07 3.72E0+5 5.50E-02
W-133 3.35E-02 9.87E.07 1.28E+05 1.28E-01 4.64E-01 4.15E-08 3.69E005 1.53E-02 5.77E+06 5.70E+00 2.20E-01 11970 08 3.69E+05 7.25E-03
1-134 O.OOE+00 O.OOE+00 2.69E+04 O.0E0+00 0.OOE+00 O.OOE+00 3.78E+05 O.OO0+00 7.60E+04 O.OOE+00 0.OE+00 0.00E+00 3.78E+05 O.OOE+00
1-135 2.23E405 6.57E-10 7.50E+04 4.67E-05 3.09E-04 2.76E.11 3.490+05 9.62E.-6 1.19E+06 7.82E-04 1.46E-04 1.31E-11 3.49F+05 4.56E-05

3.39E+04 1.81E+02 7.80E+05 3.82E+02 1.99E-02 3.70E+05

Monitor conversion factor CFll (uCt/co-cpm) * 3.65E-08 uCI/cc TEDE :*:C.I'.:: uCl/cc CIt Thyrold ::.:4:.--
2.85E+00 1.00E+02 ::*-7.80E,0Z:: 6.75E+00 5.oE_+02 :-:se.o:.:
1.42E+00 5.00+E01 1:.3.90E...: 3.370+00 2.50E+02 .:9.4E+07:-:
2.85E+01 1.00+E03 :-7,O08. 8.750+01 5.000+03 :Y:;:4 0:::I

0
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Mm.iioe effiencles from ERS-SFL-88-26 Upsueam filtration (odines reduced 0.01)
XIO - 1.03E-04 elm'

Release (uCils) CF for T202 - 1,9aE03 (EpressJo5)

lease/uCUs% forChfldThipW= IOSE+05 (Expresslon5l

Isotope
Kr-S3m

Kr-85
Kr-87

Kr-88

lto-131m
K&A-33m
KOe-133
Ke-l3Sni
Io-i 3
K9e-137
Ite-138
1-I11

1-132
k-133
k-134
1-135

Ul & U2 Activity
RCCA Ratio

(Cf)

3.82E+01 2.48E-03
9,12•2+01 5.91E-03
2.229+02 1.44E-02
5.22E+01 3:38E-03
1.63E.02 1.08-502
3.76E+00 2.44E-04
1.88E+02 1.21E-02
2.23•+02 1.45E-02
1.32E+04 8.56E-01
1.42E+02 9.21E-03
1,06E+03 8.87E-02
9.68E+00 E.282-04
3.38E+01 2.19E-03
4.53E-01 2.94E-05
1.58E-02 1.01E-06
1.55E-01 1.00E-05
9.29E-03 6.02E-07
5.80E-02 3.76E-05
1 AS41=+"A

DCF
(mrem-mf/uCI-v1

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49+E02
.76E+02

2.15E+03
1.25E+03
9.55E+02
6.272E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Effective
OCF Release Release

(uCUs) (uCftc)
1.16E-03 4.89E+02 4.37E-05

4.83E+00 1.17E+03 1.04E-04
1.81E-01 2.84E+03 2.54E-04
1.51E+01 6.8SE+02 5.97E-05
1.19•+02 2.09E+03 1.87E-04
2.49E+00 4.81E+O1 4.30E-08
5,17E-01 2.38E+03 2.13E-04
2.152E+00 2.86E+03 2.55E.04
1.51E+02 1.69E+05 1.51E-02
1.98E201 1.82E+03 1.63E-04
8,59E+01 1.36E+04 1.21E-03
5.992-01 1.24E+02 1.11E-05
1.37•+01 4.33E+02 3.87E-05
1.37E+01 5.80E+00 5.18E-07
4.38E-02 2.00E-01 1.79E-08
1.29E-00 1.98E+00 1.772-07
1.62E.02 1.19E-01 1.06E-08
2.67E-01 7.43E-01 6.64E-08
4 • 1i.+02

Count
Efficiency Rate

(cpmluCt/cc) (cpmimremlh)
0.00E+00 0.OOE+00
3.20E+07 3.34E+03
3.60E+07 9.15E+03
3.73E+07 2.23E+03
3.05E+07 5.70E+03
3.72E+07 1.60E+02
2.44E+07 5.20E+03
2.86E+07 7.30E+03
1.80E,07 2.72E+05
7.22E+06 1.17E+03
3.62E+07 4.68E+04
3.78E+07 4.19E+02
3,52E+07 1.36E+03
2.982E05 1.54E-01
3.72E405 6.64E-03
3.69E+05 6.54E.02
3.78E+05 4.01E-03
3.49•+05 2.31E-02

3.55E+05

DCF
(mrem-rn'AuCl-v)

0.00E+00
0.002E00
0.00+E00
0.00E+00
0.00E2+000.00E+O0
0.00E+00
0.00E-00
0.00O+00
0.00E+00
0.00E+00

0.00E+00
0.D0E+O0

2.44E+07
2.90E+05
5.77E+08
7.60E+04
1.19E+08

Effective
DCF Release Release

(uCWle) (uC/cc)
O.OE+00 270E+02 2.42E-05
0.002E00 6.45E+02 5.77E-05
0.00E+00 1.57E+03 1.40E-04
0.00E+00 3.69E+02 3,30E-05
0.002+00 1.15E+03 1.03E-04
0.00E+00 2.66E+01 2.38E-06
0.002E00 1.32E+03 1.18E-04
0.00+E00 1.58E+03 1.41E-04
0.00E+00 9.34E+04 8.35E-03
O.OOE+00 1.00E+03 8.98E-05
0.0OE+00 7.50E+03 6.70E-04
0.002E00 6.85E+01 8.12E-05
0.0OE+00 2.39E+02 2.14E-05
7.17E+02 3.20E+00 2.88E-07
2-.93E-01 1.10E-01 9.87E-09
5.80E+01 1.10E+00 9.80E-08
4.58E-02 6.57E-02 5.88E-09
4.47E+00 4.10E-01 3.87E-08
7.79E+02 9.76E-03

count
Efflciency Rate

(cpm/Cdcc;) (cpmfmremfl)
0.002E00 0.00+O00
3.20E+07 1.85E+03
3.80E+07 5.05E+03
3.73E+07 1.23E+03
3.05E+07 3.15E+03
3.72E+07 8.84E+01
2.44E+07 2.87E+03
2.86E+07 4.03E+03
1.80E+07 .50.E+05
7.222+08 6.48E+02
3.86S+07 2.58E+04
3.78E+07 2.31E+02
3.522E07 7.53E+02
2.98E+05 8.52E-02
3.72E+05 3.67E-03
3.69E+05 3,61E-02
3.78E+05 2.22E-03
3.49E205 1,28E-02

1.96E+05

I)

CD

0

CD

0.
0

1 54E+04 4 31 E+02

Monitor conversaon factor CF (uClftc-pm) = 3.65E-08 uCI/oc T22 -:::607:--- uCl/cc, Child Thyasd ---- 0m--
1.292+00ý 1.002+02 ;m +20: 3.58+00 5.002-02 :::J~0..
5,47E201 5.00E+01 1.79E+00 2.50E+02 :::~~..

DC4

0

00

CD-

03

M9.

0
-O

IVz
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01
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CD
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"I

1 1 " +Ill I OOE+03 :JýSSS409-: 
'A-SAF+01 

SODE+03
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Moelto efliciencs from ERS-SFL-08-020 UPstreamn Mrtudon (lutines reduced 0.01)
Releass Flr Rt 3,08E-04 cpm 1,44E+07 eel

WPO - 7.35E-05 aftn'
Release (uCVft) CF for TE02 - 1,172.05 (Expression 5)

....... •r w •L• Reles IuCl/sI CF W Child Th-Ad - 3 29E+05 tEx slan 51
U2 only ActIty
SGTR Ratio DCF

tsotope (CI) (mrem'/uCt-vl
K43n• 2.87EO00 5.15E-04 4.69E-01
Kt-85m 8.79E+00 1.58E-03 8.17E+02
Kr.85 8.29E202 1.49E-C01 .12E'01
(p87 4.91E*00 8.80E.04 4,47E+03
K(-88 1.57E+01 2.82E.03 1.13E404
(1.89 5.20E-02 9.32E-06 1.02E*04
Ke-131m 3A2E+01 6.13E-03 429E401
Xe-133m 3,25E.01 5.83M03 1.49E*02
Xe-133 2.13E203 3.82E.01 1.76E*02
Xe-135m 2.11E-03 3.78E-01 2.15E+03
Xe-135 4.07E202 7.30E.02 1.25E203
Xe-137 1.57E-01 2.82E-05 9.55E+02
Xe-138 1.566E00 2.80E.04 8.27E+03
1-131 S.946-02 1.07E-05 4.66E205
1-132 2.04E-02 3.66E-06 4.33E*04
l-133 8.76E-02 1.57E-05 1.28E+05
1-134 9.49E-03 1.70E-06 2.69E+04
1-135 4,842-02 8.68E-06 7.10E+04

5.58Eo03

2fcIeCount
DCF Release Release Efficiency Rae

(uCi/S) (uCvUC) (cpmA.I/cc) (pm~rntmem/h)
2.41E-04 8012E01 4.16E-06 O.0OE*00 0.00.E00
1.29E+00 1.84E202 1.28E-05 3.20E.07 4.08E+02
1,66EX00 1.73E+04 1.20E-03 3.60E207 4,33E-04
3.94E.00 1,03E.02 7.12E-06 3.73E+07 2.66E+02
3.18E201 3.28E202 2.28E-05 3.052E07 6.95E+02
9.51E.02 1.09E+00 7.54E-08 3.72E*07 2.81.E00
2.63E-01 7.18E+02 4.96E-05 2.44E-07 l .21E+03
8.68E-01 6.80*E02 4.71E05 7-86E207 1.35E+03
6.72E201 4.46E*04 3.09E-03 1.80E.07 5.56E*04
8.13E,02 4AIE.04 3.06E-03 7.22E+05 2.21E204
1112E201 8.52E203 5.90E-04 3.BGE807 2.28E+04
2.69E-02 3.28E+00 2.28E-07 3.78E07 8.61E200
1.75E+00 3286E.0 2.28E-08 3.52E207 7.97E401
4.96E÷00 1.24E+00 8.82E208 2-98E*05 2.568-02
1.58E-01 4.27E-01 2.96E-08 3.72E205 1.10E-02

2.01E+00 1.83E+00 1.272-07 3.69E205 4.68E.02
4.582-02 1.99E.01 1.38E-08 3.782+05 5.20E-03
6.16E-01 1.01E+00 7.02E-08 3.49E205 2.45E-02
1.0221103 1.48E+05

DCF
Inwern-rn'uCI.y)l

0.00E+00

O.OOE.00
O.OOE-W0.00+E00
O.OOE*00
O.00E200
0.00E-00
0.00*E000.00E,00
0.002+00

O.OOE00
0.OOE+00

0.00E+00
2.44E-07
2.90E505
5.77E+06
7.60E#04
1.19E+06

Eftecuve

DCF

0.00E+00
0.001200
0.00E+00
0.00+E00
0.00E+00
Q.00E+00
0.00E*00
0.002*00
0002.-00
0.00+E00
0.002,+00O.OE+00

O.OOE•00

0.00E+00
2.60E-02
1.0E2+00
9,05E.01

1,29E-01
1.03E+01
3.62E+02

Release
(uCLs)

1.69C*02
5.19E202
4.89E*04
2.90E-02
927E*02
3.07E200
2.02E+03
1.92E403
1.262+05

1.25E205
2.40E204
927E+00
921E+01
3.5112+00
1.20E+00
5.17E+00
5,60E-0l
2.86E+00

Release
(uCLioc)

1.17E-05
3.60E-05
3.3SE-03
2.01.05
6.43E-05
2.13E-07
1.40E-04
1,33E-04
8.721-03
8.64E.03
1,67E-03
8.43E-07
0.38E-06
2.43E-07
8.35E-08
3.59E-07
3.88E-08
1.98E-07
2.28E-02

count
Efficiency Rate

(conduCUcc) (cpmM-Yf)
0.OOE+00 0.00E*00
3.20E207 1.15E203
3.60E207 1.2212-05
3.73E*07 7.50E+02
3.05E+07 1.96E203
3.72E+07 7.92E200
2.44E+07 3.42E+03
2.86E*07 3.80B2+3
1.80E*07 i.57E205
7.22E+06 82.3E24
3.88E+07 8.42E+04
3,78E+07 2.43E+01
3,52E007 2.25E+02
2.98E-05 7.23E-02
3.72E+05 3.112E-02
3.69E205 1.32E.01
3.78E+05 1.47E-02
3.49•+05 6.90E-02

4.171105

(n

0

0
:3

:3

Monitor Conversion factor CFII (uClec-cýpn) - 5.56E-08
8.22E-01
4.11E-01

TEDE LIcriKK> CUCC ChWl Thyrold :--0l1..

5.0,20 48,e:: 5.80E.00 2.50E+02 ::i.6::
1.002+3*1:82-l*K 1.162*02 ItF*1 :Kna4e-

FIM~fUS WUU W~ USRJ~ 'IltlhJ0f
foclinosroducedbyXI00forfinmWa
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Monitor efficiencies from ERS-SI'L-88-M2
J6MDNLIMUC

Upstream filtration (iodioes reduced D.01)
Releat Fow Rate = 5.9-E+04 Im

)M- 9.24E-05 s/rm
Reeasoe(uCt/s3CFforTEDE- 1.31E+05 (ExpresslonS)

Release (uCtraI CF for Child ThWold4 5.75E403 (Exwression 512.78E+07 ccis

IsotOP6
"In83

(r-85m
Qr-85
(r-87
(r-88
cr-ag
(a-131 m
(0-133m
Ke-133
08-135m
Ke-135
KO-137
tKe-138
-131
ý 132
-133
ý-134
-135

Ul &U2
LOCA Gap

(CO)
9.012+01
2.211+02
1.2712+03
8.45.+01
3.589+02
7.502-02
7.26E+02
6.33E+02
3.72M+04
i.24P_.+03
2.71F+03
2.55;-01
7.802+00
2.73.+01
1.329+01
1.06-+01
6.51F-01
3.38F+00
A A4•lO4

Activty
Ratio

2.02E-03
4.96E-03
2.85E-02
1.89E-03
8.03E-03
1.68E-06
1.63E-02
1.42E-02
8.34E-01
?..TE-02
6.08E-02
5722E.06
1.75E-04
6.12E-04
2.96-E04
2.38E-04
1.46E-05
7.58E-05

DCF
(mrern-m

3AtCl-vI
4.69E-01
8.171E+02
1.12E+01
4.47E+03
1.13E404
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
T.10E+04

Effective
DCF Release Release

(uClJs) (uCV0ec)
9.48E-04 2.64E+02 9.50E-06
4.05E+00 6.49E+02 2.33E-05
3.19E-01 3.73E+03 1.34E-04
8A7E+00 2.48E+02 8.91E-06
9.07E+01 1.05E+03 3.77E-05
1.72E-02 2.20E-01 7.90E-09
6.98E-01 2.13E+03 7.65E-05
2.11E+00 1.86E+03 6.87E-05
1.47E+02 1.09E+05 3.92E-03
5.98E+01 3.64E+03 1.31E-04
7.60E+01 7.95E+03 2.86E-04
5.AE-03 7.48E-01 2.692-08
1.10E+00 Z29E+01 8.22E-07
2.85E+02 6.01E+01 2.88E-05
1.28E+01 3.87E+01 1.39E-05
3.04E+01 3.11E+01 1.12E-06
3.93E-01 1.91E+00 8.88E-08
5.38E+00 9.92E+00 3.56E-07
7.24F.0O2

Count
Efflciency Rate DCF

(com/uClfcc) (cpm/mrendf) (mrermnm-nCt-v
0.00E+00 0.00E+00 O.00E+00
5.83E+07 1.36E+03 0.00E+00
7.19E+07 9.62E+03 0.00E+00
8.85E+07 7.88E+02 0.OOE+00
8.80E+07 2.57E+03 0.00E+00
8.73E-07 6.90E-.01 0.00E+00
4.61E+04 3.53E+00 0.00E+00
6.06E+04 4.04E+00 0.00E+00
2.94E+07 1.15E+05 0.00E+00
1.55E+04 2.02E+00 0.00E+00
7.48E+07 2.13E+04 0.00E+00
9.07E+07 2.44E+00 0.00E+00
7.74E+07 8.36E+01 0.OE+00
6.23E405 1.79E+00 2.44E+07
7.91 E+05 1.10E+00 2.90E+05
7.67E+05 8.57E-01 5.77E+06
8.1152+05 5.60E-02 7.60E+04
7.32E+05 2.612-01 1.19E+06

I • 11=+1t,

Effective
DCF Release Release

(uala) (uClicc)
0.00E+00 1.16E+01 4.172-07
0.00E+00 2.85E+01 1.02E-06
0.00EO00 1.64E+02 5.8E..06
0.00E+00 1.09E+01 3.91E-07
0.00E+00 4.62E+01 1.66E-08
0.002E+00 9.87E03 3.47E-10
0.002+00 9.36E+01 3.36E-06
0.00E+00 8.16E+01 2.93E-06
0.00E+00 4,80E+03 1.72E-04
0.00E+00 1.60E+02 5,74E-06
0.00E+00 3.49E+02 1.25E-05
0.00E+00 3,29E-02 1.18E-09
0.00E+00 1.0IF+00 3.61"-08
1.49E+04 3.52E+00 1.26E-07
8.58E+01 1.70E+00 6.11E-08
1.37E+03 1.37E+00 4.91E-08
1.11E+00 8.39E-02 3.01E-09
9.02E+01 4.35E-01 1.57E-08
1 R~:.i~ 2 nl7FJU/

count
Efficiency Rate

(eqy/uCVc) (cpnmremth)
0.002E00 0.002400
5.83E407 5.97E+01
7.19E+07 4.23E+02
8.85E+07 3.46E+01
6.80E+07 1.13E+02
8.73E+07 3.03E-02
4.61E+04 1.55E-01
6.06F+04 1.78E-01
2.94E+07 5.068+03
1.55E+04 8.89E-02
7.48E+07 9.38E+02
9.07E+07 1.07E-01
7.74E+07 2.79E+00
623E+05 7.88E-02
7.91E+•8 4.84E-02
7.674E05 3.76E-02
8.16E+05 2.46E-03
7.32E+05 1.15E-02

a n41p+j1s

0

;U

oritorr~donfactworCF II(uCcc.m)a 2.45E.08 uCI/oC TED20 -:.:4,rh:.:.-: uCi/or Child Thyroid ::-:-Icpv:-::

3.70E-01 1.00E+02 :1 : 8.13E-02 5.00E+02 ::5;,,'.0::
1.85E-01 5.002401 :2:7;.g; 4.06E-02 2m502E2 :::::1 0::.
3.70E+00 1.00E+03 :-:131 '] 8,113E-01 5.00E+3, :-::. T

X/O 9.24E-05 s/ml
Mon-tor efficiencies from ERS-SFL46-026 Upstream filtratlon (lodines reduced 0.01) Release (uCVs) CF for TEDE = 1.51E+05 (Expression 5)

Release Flow Rate - 5.90EO04 cfm 2.78E+07 ccls RleaseuCi/ECFforChld Th•rdod 8.58E+03 (Expression 51
0U1 U2 Activity Effective Count Effective Count

OBA LOCA Ratio OCF DCF Release Release Efficiency Rate DCF OCF Release Release Efficiency Rate
isotope (CA) (mrem-muCi.v) (uCiUs) (uCI/cc) (Cpm/uCi/cc) (comn/remlth) Cmrern-. CI-.v) (uCIa) (uCUcc) (cpmtuCl/) (cprn/mremM)

Kr-83m 1.80E+03 2.05E-03 4.69E-01 9.61E.04 3.10E+02 1.12E`05 0.00E+00 0.00E+00 0.00S+00 0.00E+00 1.76E+01 6.32E-07 0.00E400 0.00E+00
Kr-85m 4.41E+03 5.02E-03 8.17E+02 4.10E+00 7.60E+02 2.73E.05 5.83E+07 1.59E+03 0.00E+00 0.00E+00 4.31E+01 1.55E-06 5,83E207 9.03E+01
Kr-85 1.27E+04 1.45E-02 1.12E401 1.62E-01 219E+03 7.86E-05 7.19E+07 5.65E+03 0.00E+00 0.00E+00 1.24E+02 4.45E-08 7.192=+07 3.20E+02
Kr-87 1.69F+03 1.92E-03 4.47E203 8.60E+00 2.91E+02 1.05E-05 8.85E+07 9.25E+02 0.002+00 0.00E+00 1.65E+01 5,93E-07 8.85E+07 5.25E+01
Kr-SB 7.186E+03 8.15E-03 1.13E+04 9.21E+01 1.23E+03 4.43E-05 6,80E+07 3.01E+03 0.00E+00 0.00E+00 7.00E+01 2.551-08 6.80E+07 1.71E+02
Kr-89 1.50F+00 1.71E-06 1.02E+04 1.74E-02 2.58E-01 9.28E-09 8.73E+07 8.102-01 0.00E+00 0.004E00 1.47E-02 5.26E-10 8.73E207 4.60E-02
Xe-131m 1.452+04 1.65E.02 4.29E+01 7.08E-01 2.50E+03 8.97E-05 4.61E+04 4.14E+00 0.00E+00 0.004E00 1.42E+02 5.09E-08 4.61E+04 2.35E201
Xe-133m 1.272+04 1.45E-02 1.49E+02 2.16E+00 2.19E+03 7.86E-05 8.05E+04 4.76E+00 0.00E+00 0.00E+00 1.24E+02 4,46E-08 6Z062104 2.702-01
Xe-133 7.43E+05 8.46E-01 1.76E+02 1.49E+02 1.28E+05 4.80E-03 Z94E+07 1.35E+05 0.00E+00 0.00E+00 7.26E+03 2.61E-04 2.94E+07 7.67E+03
Xe-135m 2.481+04 2.82E-02 2.15E+03 6.07E+01 4.27E+03 1.53E204 1.55E+04 2.38E+00 0.00E+00 0.002+00 2,42E+02 8.70E-08 1.55E+04 1.35E-01
xe-135 5.42E+04 6.17E-02 1.25E+03 7.72E+01 9.34E+03 3.35E-04 7.48E+07 2.512404 0.00E+00 0.00E+00 5.30E+02 1.90E-05 7.48E+07 1.42E+03

137 5.092+00 5.80E-06 9.55E+02 5.54E.03 8.77E-01 3.15E,08 9.07E+07 2.86E200 0.00E+00 0.00E+00 4.97E-02 1.79E-09 9.07E+07 1.622-01
Xe-138 1.5682+02 1.78E-04 6.27E+03 1.11E+00 2692401 9.65E-07 7.74E+07 7.47E+01 0.00200 0.00E+00 1.52E+00 5.47E-08 7.74E+07 4.24E+00
1-131 3.412+02 3.88E-04 4.66E+05 1.81E+02 5.88E+01 2.11E-08 6.23E+05 1.31E+00 2.44E+07 9.48E+03 3.33E+00 1.20E-07 6.23E+05 7.46E-02
-132 2.64E+02 3.01E-04 4.33E+04 1.30E+01 4.55E+01 1.63E-06 7.91E+05 1.29E+00 2.90=+05 8.722+01 2.58E+00 9.26E-08 7.91E+05 7.33E-02
1-133 2.12E+02. Z441E-04 1.28E+05 3.09E+01 3.65E+01 1.31E206 7.67E+05 1.01E+00 5.77E+06 1.39r+03 2.07E+00 7.44E-08 7,67E+05 5.70E-02
1-13.4 1.302+01 1.48E-05 2.69E+04 3.98E-01 2.24E+00 8.042-08 8.162+05 6.56E-02 7.60E+04 1.13E+00 1.27E-01 4.56E-09 8.16E+05 3.72E-03
1-135 6.752-+01 7.69E-05 7.10F+04 5.46E+00 1.16E+01 4.18E-07 7.32E+05 3.06E201 1.19E+06 9.15E+01 6.60E-01 2.37E-08 7.32E+05 1.73E-02

8.789+05 6.27E+02 1.72E+05 1.10E-04 3.08E-04 9.73E403

Monitor conversion factor CF1 I (uCl/fcc-o) 2.45E-08 uCI/cc TEDE -::-:C:, I utl/c ChildThyrold :::::::::cI
4.20E.01 1.00E+02 :::.:2E2W7-: 1.19E-01 5.00E.02 X-:+:4!864086::
2.102-01 5. 1 D :D + .. ..SBE3 .:| 5.98E-02 2.50E2 02 :::::2.43E+0. :-:
4.20E+00 0+0 1.192400 5.0024,-03 ::4, ,.-
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I.

Monltor efficiencies hrom ERS-SFL-66-o2a Upsream WIagon (lodnes reduced 0.01)
Release FRow Rate = 5.902.04 t~n . 2.78E+07 cc,'a

X/Q = 9.24E-05 a/m'
Release(uCl/s)CFforTEDE= 7.M5.05 (Eapesslcn5)

Release fuCi/al CF for Chid Thwr• = 3.952*04 lEsareslon .51
2ý'QýQL4QOD A .

Rees lwRt - 5 - Release (uCVs) CIF for Child Thwold z 3.95E*04 (Exoresslon5i

Isotope

Cr.e5m

<r-85
(1r-87
Kr-88
'Cr-SO
Ke-131m
Ke-133M
K~o-133
Ke-135m
lKe.135
X50-137
Xe-I 38
1-131
1-132
1-133
1.134
1-1135

U2 only ACiMiy
LOCA RCS Ratio

(CI)
1.34E-03 2.27E-05
5.53E-03 9.39E-05
3.27E+01 5.55E-01
7.04E-04 1.19E-05
6.02E-03 1.02E-04
2.92E-08 4.95E-10
1.18E100 2.OOE.02
1.81E.01 3.07E.03
2.486+01 4.21E-01
1.21E-02 2.05E-04
1.66E-02 3.16E-04
1.192-07 2.02E-09
1I32E-05 2.24E-07
5.41E-03 9.18E-05
3.62E-03 6.14E-05
1.38E-03 2.34E-05
3.61E,05 8.13E-07
3.76E604 6.38E.08
S9 321+01

OCF
(mrem-mn'/uCl-y

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E401
1.49E+02
1.76E+02
2.13E÷03
1.25E+03
9.55E+02
6.27E+03
4.86E+05
4.33E+04
1.28E+05
2.89E+04
7102.E04

Elfactive
DCF Release Release

(uClis) (uCI/Uc)
1.07E-05 1.63E+01 5.B4E-07
7.57E-02 6.71E+01 2.41 E-06
6.22E+00 3.97E+05 1.42E-02
5.34E202 8.54E+00 3.072-07
1.15E+00 7.302+01 2.62E-06
5.06E-06 3.54E-04 1.27E-11
8.59E-01 1.43E+04 5.14E-04
4.58E-01 2,20E+03 7.88E-05
7.41E+01 3.01E+05 1.08E.02
4.42E-01 1.47E+02 5.27E-06
3.95E-01 2.26E402 B.10E-06
1.93E-06 1.44E-03 S.5E-11
1.40E-03 1.S0E-01 5.75E-09
4.28E+01 6.56E+01 2.36E-06
2.66E+00 4.39E+01 1.58E-06
3.00E+00 1.67E+01 6.01 E-07
1.65E-02 4.38E-01 1.57E-08
4.53E-01 4.56E+00 1.64E-07

Count
Efficiency Rata DCF

(cpm/uci'cc) (cpm/mremfnh) (mrem-mI/uC4-vl
0.00E+00 0.00240 O.00E+00
5.83E+07 1.41E+02 0.00E+00
7.19E+07 1.02E+08 0.00E+00
8.85E+07 2.71E+01 O.00E+00
6.BOE+07 1.78E+02 O.00E+00
8.73E+07 1.11E-03 O.00E+00
4.61E+04 2.37E+01 O.00E+00
8.06E+04 4.78E+00 0.00E+00
2.94E+07 3.t8E+05 0.00E+00
1.55E+04 8.16E-02 0.00+E00
7.48E+07 6.06E+02 0.00E+00
0.07E+07 4.70E-03 O.OOE.00
7.742+07 4.45E-01 O.00E+00
6.23E+05 1.47E+00 2.44E+07
7.91E+05 1.25E+00 290E+05
7.67E-05 4.61E-01 5.77E+08
8.16E+05 1.28E-02 7.60E+04
7.32E+05 1.20E-01 1.19E+06

i1 .42:+04

Effective
DCF Release Release

(uCv/s) (uCcv)

O.00E+00 8.9EO2 3.22E-08
.00.E00 3.71E+00 1.33E-07

0.00E+00 2.1 9E+04 7.87E-04
0.00E+00 4.72E.01 1.69E-08
0.00E÷00 4.03E+00 i.45E-07
0.00E+00 1.982-05 7.03E-13
0.00E+00 7.91E+02 2.84E-05
0.006+00 1.21E+02 4.36E-06
0.00*E00 1.66E+04 5.97E-04
0.OOE+00 8.11E+00 2.91E-07
0.00+E00 1.25E+01 4.48E-07
0.002E00 7.97E.05 2.86E-12
0.00.E00 8.152-03 3.18E-10
2.24E+03 3.63E+00 1.30E-07
1.78E+O 2.43E+00 8.71E-08
1.35E+02 9.25E-01 3.32E-08
4.66E-02 2-42E.02 8.692-10
7.59E+00 2.52E.01 9.05E.09
240.4•03 1 422.03

(cpm/uCl/cc)
0.002+00
5.83E+07
7.19E+07
8.85E+07
8.80E+07
8.73E+07
4.61E204
8.06E+04
2.94E+07
1.55E+04
7.48E+07
9.07E*07
7.74E+07
6.23E+05
7.91E+05
7.67E+05
8.16E+05
7.32E+05

Count
Rate

(com/mremjb)
O.OOE+00
7,76E+00
5.668+04
1.50E+00
9.88E+00
6.14E-05
1.31E+00
2.641-01
1.7582-04
4.81E-03
3.35E+01
2.60E-04
2.48E-02
8.11E-02
6.89E,02
2.55E-02
7.09E-04
6.62E-03
7.42E÷04

U)

(D

0

(D

r-
0

(0

(D
CL
C')r

Monitor conversIon feeto CFI I (uCUlcc-cwn) e 2.45E-08 uc/ TEDE uC.oc Child Thyroid ::::: -:.:..
3.29E+00 1,00E+02 9. 0 9.09E201 5.002+02 .:-:T~7:.3".
1.04E+00 5.00E+01 ::6j.d.-: 4.542-01 2.50'+02 :::::I.,d-.. .ý::.
3.29E+01 1,OOE+03 :X:"4646 9.09E-00 5.00E+03 :':.H't "

X/Q = 9.24E-05 sim'

Monitor effidencles Ifvm ERS-SFL-88-025 Upstream ItMrtion (odlnes reduced 0.01) Release (uC/sj CF forTEDE = 2.26E+04 (Expressbon5)
2HVS'RPOll9B Release Flow Rate = 5.90E404 cn I 2.78E+07 cc/s Release fuCV9) CF for Child ThwaId = 4.50E+03 lExoresslon 5)

Ul & U2 Acltvity Effective Count Effective Count
LOCA TIO Rego DCF DCF Release Release Effidency Rate DCF DCF Release Release Efficlency Rate

Isotope (C) (mremmnAjCl.-v (U01$) (uCihc") (comiJC•cc) (cprnmrem/h) fmrem-.mluCl4 (uCUS) (uCtlcc) (cPnluCYC0) (cpmlmrem/h)
Kr-83m 9.462E+8 1.31E-02 4.89E-21 6.132-03 Z2.E+02 1.06E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.882E+0 2.112-06 O.00E+00 0.00E+00
Kr-85m 1.95E+07 2.591-02 8.17E+02 2.20E+01 6.10E+02 2.19E-05 5.83E+07 1.28E+03 0.OE'E00 0.00E+00 1.21E+02 4.35E-08 5.83E+07 2.54E+02
Kr.85 8.27E+05 1.14E-03 1.12E+01 1.28E-02 2.59E+01 9.28E-07 7.19E÷07 6.67E+01 0.OOE+00 O.00E+00 5.14E+00 1.85E-07 7.19E+07 1.33E+01
Kr-87 3.91E+07 5.40E-02 4.47E+03 2.41E+02 1.22E+03 4.39E.05 8.85E+07 3.88E+03 0.002+00 0.00E+00 2-43E+02 8.73E-06 8.85E+07 7.73E+02
1(-8 5.43E+07 7.50E-02 1.13E+04 8.47E+02 1.70E+03 8.10E-05 6.80E+07 4.15E+03 0.OE+00 0.00E+00 3.36E+02 1.21E-05 6.80E+07 8.25E+02
Kr-89 6.75E+07 9.32E-02 1.02E+04 9,51E+02 2.11E+03 7.58E-05 8.73E+07 6.62E+03 0.00E+00 0.00+*00 4.20E+02 1.51E-05 8.73E+07 1.32E+03
X9-131m 1.08E+06 1.49E-03 4.29E+01 6.40E-02 3.38E+01 1.215-06 4.81E+04 5.59E-02 0.00E+00 0.00E+00 6.72E+00 Z41E-07 4.61E+04 1.11E-02

133m 5.05E+08 6.97E-03 1.49E202 1.04E+00 1.58E+02 5.67E-0 6.06E+04 3.44E-01 0.002E00 0.00E+00 3.14E+01 1.13E-06 6.06E+04 6.84E-02
Xe-133 1.602E+8 2.21E.01 1.76E+02 3.09E+01 5.00+E03 1.80E-04 2,94E+07 5,28E+03 0.00E+00 O.00E+00 2.95E+02 3.57E-05 2.94E+07 1t,05E03
Xe-135m 3.36E+07 4.64E-02 2.15E+03 9.97E+01 1.05E 03 3.77E-05 1.55E+04 5.84E-01 0.OOE+00 0.00+E00 2.09E+02 7.50E-08 1.55E+04 1.15E-01
Xe-135 4.84E+07 6.68E.02 1.25E+03 8.35E201 1.58E203 5.43E05 7.482+07 4.06E+03 0.00E+00 0.00E+00 3.01O+02 1.08E-05 7.48E*07 8.08E+02
X-137 1.46E+08 2.02E.01 9.55E+02 1.93E+02 4.56E+03 1.64E-04 9.07E+07 1.49E+04 0.00+E00 0.00E+00 9.0G8+02 3.28E-05 9.07E+07 2.96E+03
Xe-138 1.36E+08 1.88E-01 6.27E+03 1.182+03 4.25E+03 1.53E-04 7.74E+07 1.18E+04 0.00E+00 0.00+E00 8.A4E+02 3.04E-05 7.74E+07 2.35E+03
1-131 3.89E+05 5.37E-04 4.66E+05 2.50E+02 1.22E+01 4.37E-07 6.23E+05 172E-01 2.44E+07 1.31E+04 2.42E+00 8.69E-08 6.23E+05 5.41E-02
1-132 5.70E+05 7.87E-04 4.33E+04 3.41E+01 1.78E+01 6.40E207 7.91E+05 5.06E-01 2.90E+05 2.28E+02 3.54E+00 1.27E-07 7.91E+05 1.01E-01
1-133 B.00O+05 1.10E-03 1.28E205 1.41E202 2.501+01 8.98E-07 7.67+E05 6.89E-01 5.77E+06 6.37E+03 4.98E+00 1.79E-07 7.67E+05 1.37E-01
1-134 8.85E+05 1.22E-03 2.69E+04 3.29E+01 Z77E+01 9.93E-07 8.16E+05 B.10E-01 7.60E+04 9.29E+01 5.50E+00 1.98E-07 8.16E+05 1.81E-01
1-135 7.60E+05 1.05E-03 7.10E+04 7.45E+01 2.36E+01 8.53E-07 7.32E+05 8.24E-1 1.19E+06 1.25E+03 4.73E+00 1.70E207 7.32E+05 1.24E-01

7.24E+08 4.19E+03 5.20E+04 2.10E204 1.62E-04 1.03E+04

Monitor Oonvertilon fector CF1 1 (uCJocc-prm)n= 2.452-08 uCic TIEDE .:-:-:.i:-:.:. uClcc Child ThyroId :->-:: rii....
1.272-01 1.002+02 -5200.1.27E-01 5.0OE02*0 :-:7+s
6.37E-02 5.00E.01 :.260.+0.: 6.34E-02 2.50E+02

.... 1.27E+00 1.00E+03 I-5'02+O. 1.27E+00 5.00E-03 :3:7:4;7• .
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Monitor ofSCIenOes from ERS-SFL-86-026 Uipstream iltration (lodines reduced 0.01)
XNQ 9.24E-05 sim'

Release (uCia) CF for TEDE = 1.05E+05 (ExpressIon5)

RloXts elease FlJow Rates - 5,90E+0 crn 2.78rq+07 cs -- eease (u~l m..r- or..Child invrmo - 1.05E.U4 lijoressionfil
U2 only Activity'

SB LOCA Retfo
Isotope (Cl)

Kr-83m 2.49E-01 6.21E-04
Kr-85m 8.90E-01 2.22E-03
Kr-85 7.90E.01 1.07E-01
Kr-e7 5.14E-01 1.41E-03
K1-88 1.64F+00 4.09E-03
Kr-89 1.44E-02 3.59E-05
Xe-131m 3136E÷00 8.38E-03
Xe-133m 3.0IE•.00 7.51603
Xe-M33 2.02E+02 5,04E-01
X-135m 8.91E*Ot 2.22E-01
Xe-135 2.00E+01 4.99E-02
Xe-137 4.36E-02 1.09E.04
Xe-138 3.03E-01 7.56E-04
1-131 9.92E-02 2.48E-04
1-132 1.02E-01 2.54E-04
1-133 1.72E.01 4.29E-04
1-134 1.18E-01 2.94E-04
1-135 1.31E-01 3.27E-04

4.01E+02

OCF
(mrsm-ni'luCt-vl

4.69E-01
8.17E+02
112E+01
4,47E+03
1.13E+04
1.02E+04
4,29E+01
1.49E+02
1.76E+02
2.15E03
1.25E+03
9.3SE+02
6.27E+03
4.66E+05
4.33E+04
1.20E+05
2.69E+04
'.10E+04

Effective Count
DCF Release Release Efficiency Rate

(uCVs) (uCIcc) (cpm/uCllcc) (Cpnn/meh)
2.91E-04 0.51E*01 2.34E-05 0.00E+00 0.002+00
1.814E00 2.33E+02 8.36E-06 5.63E207 4.87E÷02
2.21E+00 2.07E204 7.42E-04 7.19E+07 5.33E+04
6.29E+00 1.47E+02 5.30E-06 8.85E+07 4.69E+02
4.62E+01 4.2CE*02 1.54E-05 5.60E+07 1.0SE+03
3.66E-01 3.77E200 1.35E-07 6.73E+07 1.8EE+01
3.60E-01 8.79E-02 3.15E-05 4.61E*04 1.46E+00
1.121+00 7.87E-02 2.83E-05 S.OSE+04 1.71E*00
8.67E+01 5.28E.04 1.90E-03 2.94E+07 5.58E+04
4.785+02 2.33E204 6.37E-04 1.55E+04 1.30E201
6.24E+01 5,23E+03 1.B8E44 7.48E+07 1.40E204
1.04E-01 1.14E401 4.09E-07 9.07E+07 3.71E+01

4.74E+00 7.92E601 2.84E-06 7.74E+07 2.20E202
1.152+02 2.59E+01 9.31E-07 6.23E605 5.80E-01
1.10E+01 2.67E401 9.58E-07 7.91E+05 7.58E-61
5.49E+01 4.50E+01 1.614E-6 7.67E+05 1.24E+00
7.92E+00 3.09E+01 1.11E-06 8.16E+05 9.04E-01
2.32E+01 3.43E+01 1.23E.06 7.32E+05 9.00E-01
90.-E502 1.25E405

DCF
(mrem-mnluCI-v)

0.00E+00
0.OOE+00
0.00O+00
0.002E 00
0.00E+00
0.00E+00
0.00E+00
0.00E÷00
0.OOE+00
O.OOE00
0.00E+00
0.00E+00
0.00E+00
2.44E+07
2.90E+05
5.77E+06
7.60E+04
1.19E+06

Effective Count
DCF Release Release Efficiency Rate

(uCils) (uCtic) (CpmIICfCC) (cpm•) reroth)
0.OOE+00 6.54E+00 2.35E-07 0.00E+00 0.0OE÷00
0.00E+00 2.34E+01 8.40E-07 5.83E+07 4.900+01
0.00E+00 2.08E+03 7.46E-05 7.19E+07 5.36E+03
0.00E+00 1.48E+01 5.32E-07 8.85E+07 4.71E+01
0.00E+00 4.31E+01 1.55E-06 6.80E+07 1.05E+02
0.00+E00 3.78E-01 1.36E-08 8.733E07 1.19E+00
0.00E+00 0.83E+01 3.17E.06 4.61+E04 1,46E.01
0.02DE+0 7.91E+09 2.84E-05 6.06+E404 1.721-01
0.00E+00 5.31E+03 1.91E204 2.94E+07 5.60E+03
0.00E+00 2.34E203 8t41E.05 1.55E+04 1.30E200
0.00E+00 5.26E+02 1.89E-05 7.48E+07 1.41E+03
0.00E+00 1.2SE+00 4.11E-08 9.07E+07 3.73E+00
0.00E+00 7.96E+00 2.86E-07 7.74E+07 2.21E+01
8.04E+03 2.61E+00 9,36E-08 6.23E+05 5.83E-02
7.38E+01 2.68E+00 9.63E-08 7.91E+05 7.52E-02
2.48E203 4.52E+00 $.62E.07 7.672E05 1.24E-01
2.24E201 3.10E+00 .11E-27 8.16E+05 9.08E-02
3.89E+02 3,44E+00 1.24E-07 7.32E*05 9.05E-02
9.00E+03 3.78E.04 11161+04

K,)

.0

to

0

(00

CD

C,)
0-11

0

CD
0L

Montor conversion factor CFI 1 (,uCYcc-.•M) - 2.45E-08 uIv/cc TEDE :-:.:.:0rr.-.'.- uCVcc ChW Thyroi .
3.0TE-21 1.002E02 ::: 11•,•T..: 1.4E-01 5.OOE-02 ::::.• ::::
1.54E-01 5.00+E01 :::•..4O: 7.72E-02 2.50E+02 ::::.1.::
3.71g.00 1.0i 3"'.2'rO: 1.54E*00 5.20E+03 "''.3f•0J:

XNO a 9.24E-05 aim"
Monitor efficiencies from ERS-SFL-84026 Upstream f•txatlon (iodines reduced 0.01) Release (uCi/a) CF for TEDE - 5.24E+05 (Expression 5)
2HVS*RQi-1098 Release Flow Rate - 5.90E+04 cfm 2.78E+07 cc/s Release (uC_/s CF for CNId Thvrold = 2.48E+05 (Expresion 51

Ul & U2 Activity Effective Count Effective Count
FHA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (Ca) fmrein-miuCi-vN (uCils) (v~l/cc) (cpn/uCicc) (cpm/mremfl) (mirermnmNAiCv) (uICLS) (uCI~cO) (cpmAiCi/ce) (cornhm-m/h)
Kr-83m O.OE+00 O.00+E00 4.69E-01 0.OOE+00 0.002+00 O0.02+00 O.2OE+00 0.002+00 O.0OE+00 O0.OE+O0 0.00E+00 0.0OE+00 O.OOE+00 O.00D+00
Kr-85m 1.04E-3 3.07E508 8.17•+02 2.50E-05 1.61E-02 5.77E-10 5.83E+07 3.36E-02 0.00E+00 0.00E+00 7.61E-03 2.73E-10 5.83E+07 1.59E-02
Kr-85 4.78E+02 1.41E-02 1.12E401 1.58E.01 7.38E+03 2.65E-04 7.19E+0? 1.91E+04 O.0OE+00 0.001+00 3.50E+03 1.26E-04 7.19E+07 9.032+03
Kr-87 0.OOE+00 O.00E+00 4.47E+03 O.OOE+00 0.002E00 0.00E+00 8.85E+07 0.00E+00 0.00E+00 0.002+E0 0.00E+00 0.0OE+00 8.85E+07 0.00E+00
Kr-88 0.00E-00 O.00E+00 1.13E+04 0.00E+00 0.00E+00 0.00E+00 6.80E*07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.80E+07 0.00+E00
Kr-89 0.002E+- O.00E+00 1.02E+04 0.00E+00 O.00E+00 O.00E+00 8.73E+07 0.00E+00 O.00E+00 0.00E+00 0.00E+00 0.0DE+00 8.73E+07 0.0OE+00
Xb-131m 4.66E+02 1.37E.02 4.29E+01 5.89E-01 7.19E0+3 2.58E.04 4.61E+04 1.19E+01 0.00+E00 0.00E+00 3.41E+03 1.22E.04 4.61E+04 5.65E400
Xe-133rn S.16E+02 1.82E-02 1.49E+02 2.71E+00 9.51E+03 341E-04 6.0SE+04 2.072E+O1 O.02+00 O.00E+00 4.51E+03 1.62E-04 6.06E204 9.81E+00
X9-133 3.23E+04 9.52E-01 1.76E+02 1.68E+02 4,99E005 1.79E-02 2.94E+07 5.26E+05 0.002+00 0.00E+00 2.36E+05 8.49E-03 2.94E+07 2.50E+05
X&-135m 2.65E+00 7.81 E-05 2-15E+03 1.68E-0o 4.09E201 1.47E-06 1.55E+04 2.2BE-02 O.OOE+00 0.00E+00 1.94E+01 6.96E-07 1.55S+04 1.08E-02
Xe-135 6.10E+01 1.80E-03 1.25E+03 2.25E+00 9.42E+02 3.38E-05 7.48E+07 2.53E+03 O.00E+00 0.00E+00 4.46E+02 1.60E-05 7.48E+07 1.20E+03
Xe-137 O.00E+00 0.00E+00 9.55E*02 0.00E+00 0.00E+00 0.00E+00 9.07E+07 0.00E+00 .00+E-00 0.00E+00 0.002+00 0.00E+00 9.07E+07 0.00E-W
Xe-138 0.00E+00 O.OOE+00 6.27E+03 O.00E÷00 0.00E+0 0.0OE+00 7.74E+07 O.00E+00 O.OOE+00 0.00E÷00 O.00E+00 0.00E+00 7.74E+07 0.00E+00
1-131 5.20E-01 . 1.53E-05 4.66E+05 7.14E+00 8.03E+00 2.88E-07 6.23E+05 1.80E-01 2.44E+07 3.74E+02 3.81E+00 1.37E207 6.232+05 8.521-02
1-132 2.52E-01 7.43E-06 4.33E+04 3.221-01 3.89E+00 1.40E-07 7.91E+05 1.11E-01 2.90E+05 2.15E+00 1.84E+00 6.62E-08 7.91E+05 5.24E-02
1-133 3.35E-02 9,87E207 1.28E+05 1.26E-01 5.17E-01 1.86E-08 7.67E+05 1.42E-02 5.77E+06 5.70E*00 2.45E-01 8.80E-09 7.67E205 6,75E.03
1-134 0.002+00 0.00E+00 2.69E+04 0.00E00 O.00E+00 O.00E+00 8.16E+05 0.00E+00 7.60E+04 0.OE+00 0.002E.00 0.00E+00 8.16E+05 0.00E+00
1-135 2.23E-05 6.57E-10 7.10E+04 4.67E-05 3.44E-04 1.24E-11 7.32E+05 9.05E-08 1.19E+06 7.82E-04 1.63E-04 5.86E-12 7.32E+05 4.29E-06

3.39E+04 1.81E+02 5.48E+05 3.82F-+02 8.92E-03 2.60E+05

Monitor converston faclor CFI I (uCIcc-cpm) 2.45E-08 uOlcc TE2E :::p::, uCI/ce Child Thyrold ::::::K.,rn..:.:..
1.34E+00 1,00+E02 -:5.-48E40-17: 3.18E+00 5.00E+02 -- .

6.71E-01 5.00+E01 -:-2.742.O.-: 1.59E+00 2.50E+02 -:-:6iD5•-7",:-:
1.34E2+• 1.00E+0'3 3.18+,01 5.OOE.03 :':-:,•l.f-::
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MOntWo emjclesi front ERS-SFL-8"-25 Upstream ilraitnaon (iodnes reduced 0.01)
X/O 9,24E-05 9/rn3

Release (uCl/s) CIF for TEDE = 2.20E+05 (Expression 5)
J

Release Flow Rate - 5 OOE+04 cfm 2 78E+07 s Refeese # C119% CF for Ild Th-ld - 122E+05 (Exoression S)

isotope
Kr-83m
IKr-85m
Kr-85
Kr-67
Kr-N
K,49
Xeb-131m.
Xe-133m
Xe-133
Xe-i 35m
xa-135
Xe-1 37
Xe-I 381
1-131
1-132
-ý133
1.134
1-135

U1 6 U2
RCCA

(cl)
3,821E-01
9.12E501
222E*02
5.22E501
1.63E*.02
3.76E+00
1.8I+02
2.23E*02
1.32E04
1.42E.02
1.061.0+3
9.68E+00
3.38E1*01
4.53E.01
1.56E-02
1.55E,.01
9.29E-03
5.801-02
1.54E+04

Acamty
Ratio

2.4BE-03
5.91E-03
1.44E-02
3.38E-03
I.05E-02
2.44E-04
1.21 E-02
1.45E-02
8.56E-01
9.21 E-03
6.87E-02
6.28E-04
2.19E-03
2-94E-05
1.01E-08
1.OE-05
5.02E-07
3.76E06

DCF
(mrem-m'A/uC4-v

4.69E-01
8.17E+02
1.12E.01
4.47E+03
1.13E.4
1.02E+04
4.29E+01
1.495+02
1.7611+02
2.15E+03
1.25E+03
9.55E+02
5.27E+03
4.66E+05
4.33E+04
1.28•+05
2.69E+04
7.10E+04

Effective
DCF

1.16E-03
4.83E+00
1.61E-01
1.51E+01
1.1OE+02
2.4gE+0
5.17E.01
2.15E+00
1,51E+02
1.98E+01
8.59E+01
5.995401
1.31E+01
1137E201
4.38E-02
1.29E+00
1.62E.02
2.87E-01
4.31E402

Release
(ucvs)

5.45E+02
1.30E+03
3.17?+03
7.45E+02
2.33E503
5.37E+01
2.65E+03
3.18E+03
1.88E+05
2.03E+03
1.51E+04
1.38E+02
4,82E+02
6.47E400
2.23E.05
2.21E+00
1,33E-01
8.28E-01

Release
KuCmcc)

1.96E-05
4.67E-05
1.14E-04
2.68E-05
8.35E-05
1.93E-06
9.53E-05
1.14E-04
8.77E-03
7.28E-05
5.43E-04
A.96E-06
1.73E-05
2.32E47
8.00E.09
7.94E-08
4.76E-09
2.97E-08

Count
Effitency Rate

(opniuCUcc) (cpmh/nrenu)
O.00E+00 0.00E+00
5.83E+07 2.73E+03
7.19E+07 8.18E+03
8.85E+07 2.37E+03
6,80E+07 5.68E+03
8.73E+07 1.68E802
4.61E+04 4.40E+00
6.06E+04 6.93E+00
2-94E+07 1.99E+05
1.55r+04 1.13E+00
7.48E407 4.06E+04
9,07F+07 4.50E+02
7.74E+07 1.34E+03
6.23E*05 1.45E01
7.91E+05 633E-03
7.67E205 6.09E-02
8.16E405 3.88E-03
7.32E+05 2.18E.02

2.60E+05

OCF
(mren-m'/uCI-vy

0.00E+00
0,00E+00
0.000E+0
0.00E+00
0.00E200
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0,004E00
0.00E*00
0.00E+00
2.44E+07
2.90E+05
5.77E+06
7.60E+04
1.19E+06

Effectie
DCF Release Release

(uCU/) (uCI/Cc)
0.00E+00 3.01*+02 1.08E-05
0,00E+00 7,19E+02 2.58E-05
0.00E+00 1.752E03 6.29E-05
0.00O400 4.12E+02 1.485.05
0.00+E00 1.29E203 4.62E05
0.005+00 2.97E+01 1.06E-06
0.00E+00 1.47E503 5.275E05
0.00E+00 1.76E+03 6.32E-05
0.004E00 1.04E+05 3.74E-03
0.00E+00 1.12E+03 4.02E-05
0,00E+00 836E+03 3.00E-04
0.00E+00 7,63E+01 2.74E406
0,00E+00 2.67E+02 9.57E-06
7.17E+02 3.57E+00 1.28E-07
2.93E-01 1.23E-01 4.42E-09
5.80E+O1 1.22E+00 4.39E-08
4.58E-02 7.33E502 2.63E-09
4.47E+00 4.57E-01 1.84E-08
7.79E+02 4.37E-03

Count
Effclency Rate

(opmluClcc) (cpn/mrmnAh)
0.00E+00 0.005E00
583E+07 1.51+E03
7.19E+07 4.52E503
8.85E+07 1.315E.03
6.80E507 3.14E+03
8.73E+07 9.30E501
4.812.4 2.4.35.00
6.06E504 3,83E+00
2.94E507 1.104E05
1.55E404 6.23E-01
7.48E+07 2.24E504
9.07E507 2.49E+02
7.74E+07 7AE102
8.23E.05 7.99E.02
7.91E+05 3.50503
7.67E+05 3.37E-02
8.16E+05 2.15E-03
7.32E405 1.20E.02

1,44E505

C,,

0

X

(0

0

Cn

C,)

C')

0r:

PDisntor coriversWnf~actoCFI I(udlftc-cpm) = 2.45E-08 I uCioc TEDE I Chil Th:::d :I:::::::
6.382-01 1.00.E02 :W2.6...::I 1.76E500 5.00E+02 . . .F'.:..:
3.19E.01 5.00E+01 .:.t3OE+07:"I 8.81E-01 2.50E+02 *:-:3.S0:*.07:.:AW',t÷b fll• V nr.n' ":F'kflt•': I ?•r.4Ii flnnF.fl :''•;••
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MiT=or efficiences from ERS-SFL-86-026 Upsueam filtration (odlnes reduced 0.01)
Relens•e Flow RAte : 5.90EH)4 elmn 2.78E.07 ce/s

X/O = 9.24E-05 s/ml
Release (uCl/s) CF for TEDE = 1.31E+05 (Expres3sonS)

Release (uClist CF for Chld Thwrold - 5.75E+03 (ExDresslon 51L

Release R Rate - 6.90E+4134 drn 2.?RE*Ol eds
US a U2 ACtMty

LOCA Gap Ratio
Isotope (Cl)

Kr-63m 9.01E+01 Z02E.03
-8,5nm 2.21E+02 4.96E-03

K(-85 1.27E+03 2M85E-02
Kr-87 8.45E+01 1.89E-03
Kr-88 3.58E202 8.03E-03
10-89 7.50E-02 1.68E-06
Xe-131m 7.26E+02 1.63E-02
Xe-133m 6.33E+02 1.42E-02
Xe-433 3.72E+04 8.34E.01
Xe-135m 1.24E+03 2.78E-02
X6-135 2.71•+03 6.08E-02
X4-137 2,65E.01 5.72E-05
Xe-138 7680E200 1.75E-04
1-131 2.73E+01 6.12E-04
1.132 1,32E-01 2.98E-04
1-133 1.06E+01 2.38E-04
1.134 6.51E-01 1.46E-05
1-135 3.38E+00 7.58E-05

DCF
mreMm-•

3
/uCI-v)

4.6915,01
8.17E+02
1.12E+01
4.47E+03
1.13E24
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.55E202
8.27E403
4,66E205
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Effective Coutt
OCF Release Release Efficiency Rate DCF

(uCiaS) (uClcc) (cpm/uCl/cc) (cpmhnrem/h) (mreM_-m3uC1-V)
9,48E-04 2.64E+02 9.50E.06 0.00E+00 0.00D+00 0.00E+00
4.05E+00 6.49•402 2.33E-05 4.88E+04 %.14E+00 0.00E+00
3.19E.01 3.73E+03 1.3411-04 1.51E+04 2.02E+00 O.OOE+00
8.47E+00 2.48E+02 8.91E-06 1.09E+05 9.71E-01 0.00E+00
9.07E+01 1.05E*03 3.77E-05 4.28E+04 1.61E+00 0.00E+00
1,72E-02 2.202-01 7.90E-09 1.18E+05 9.33E-04 0.OOE+00
6.98E.01 2.13E+03 7.65E-05 5.74E+03 4.39E-01 0.001+00
2.11E+00 1.86E+03 6.67E205 1.41E+04 9.41E-01 0.00E+00
1.47E+02 1.09E-O5 3.922-03 1.38E+04 5.41E+01 0.00E+00
5.98E+01 3.64E+03 1.31E.04 1.87E+04 2.44E+00 0.00E+00
7.60E+01 7..95+03 2.82E-04 4.47E404 1.28E+01 0.OOE+00
5,46E-03 7.48E-01 2.69E.08 1.19E+05 3.20E-03 0.00E+00
1.10E+00 2.29E+01 8.22E.07 8.00E+04 6.58E-02 0.00+E00
2.85E+02 8.01E+01 2.882-06 2.16E+02 6.21E-04 2.44E+07
1.202+01 3.87E+01 1,39E-08 7A7E*02 1.04E-03 290E+05
3.04E+01 3.11E+01 1.12E205 5.39E+02 6.02E.04 5.77E+06
3.93E-01 1.91E+00 6.86E-08 9A4E+02 6.48E-05 7.60E+04
5.38E+00 9.92E+00 3.56E-07 4.7BE+02 1.70E-04 1.19E+06

Effective Count
DCF Release Release Efficiency Rlte

(uCa) (uCl/cc) (cpm/uCucc) (cpm/mremmt)
0.00+E00 1.16E+01 4.17E-07 0.00E+00 0.002+E400
0.00+E00 2.85E+01 1.02E-06 4.88E+04 4.99E-02
0.002E+0 1.64E+02 5.88E-06 1.51E2+04 0.88E-02
0.00E+00 1.09E+01 3.91E-07 1.09E+05 4.27E-02
0.00E+00 4.62E201 1.66E-06 4.282+04 7.10E-02
0.00E+00 9.67E-03 3.47E-10 1.18E+05 4.10E-05
0.002+00 9.36E+01 3.36E-06 5.74E+03 1,932-02
0.00E+00 8.16E201 2.93E-06 1.41E+04 413E-02
0.00E+00 4.80E#03 1.72M-04 1.312+04 2.38E+00
0.00E+00 1.60E+02 5.74E-06 1.87E+04 1.07E-01
0.002+00 3.49E+02 1.25E-05 4.47E+04 5.81E-01
0.00E+00 3.29E202 1.18E.09 1.19E+05 1.41E-04
0.002E00 1.01E+00 3.612-08 8.0015+04 2.892-03
1,49E+04 3.52E+00 1,26E-07 2.16E+02 2.73E-05
8.58E+01 1.70E+00 6,11E-08 7.47E+02 4.57E-05
1.37E+03 1.37E+00 4,91E.08 5.39E+02 2.65E.05
1.11E+00 8.39E-02 3.01E-09 9.41E+02 2 84E.06
9,02E+01 4.36E.01 1.57E.08 4.78E+02 7.48E-06
1P.=;C.4-A 2 1171=./ • tF:4-fl

K)

.0

0

CD
C/)

U)Mer onversionfactor CF1 (uCIcC-CPm)= 4.32E-05 uClicc TEDE - rT:-, uCircc ChilodThirod .C .rt.K-Y

3.1-0 .OE0 :4W $ 7.26242 E.0+02 ::.9+3
1.65E-01 5.0E+01 2" , 3.63E.02 2.50E+02 4015ýýQ'Z

3.31E+00 t. 02+03 :',Y•i•;, 7.26E-01 5,03 :':': ""
XO - 9.242-05 s/mn

Montor efficiencies from ERS-SFL-86-026 Upstream filtration fiodines reduced 0.01) Release (uCls) CF for TEDE = t.51S+05 (Expression 5)
2HVS'RQI-109C Release Flow Rate = 5.90E,,- cfn 2.78E+07 cc/s Release luC/s) CF for Child ThXwd = 6.582+03 (Expression5)

US & U2 Aclivity Effective Count Effective Count
DBA LOCA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (CP) (mrem.mar iCl-tr (uCNOs) (uCl/cc) (cpm/uCJlcc) (cpm/mremh) (mrem-m'/uCl-v) WuCls) (uCtlcc) (cpm/urCIcc) (cpifmremrh)
Kr-83m 1.80E+03 2.05E-03 4,69E-01 9,612E-04 3,10E+02 1.11E-05 0.00+E00 0.00E+00 0.002+00 0.00E+00 1.76E+01 6.32E-07 0.002E00 0.00E+00
Kr-85m 4.41E+03 5,02E-03 8.17?+02 4.102+00 7.60E+02 2.73E-05 4.88E+04 1.33E+00 0.00E+00 0,00E+00 4.31E+01 1.55E-08 4.88E+04 7,55E-02
Kr-85 1.27E+04 1.45E-02 1.12E+01 1.62E-01 2.19E+03 7.86E-05 1.51E+04 1.19E+00 0.00E+00 0.00E+00 1.24E+02 4.46E-08 1.51E+04 6.73-02
Kr-87 1.69E203 1.92E-03 4.47E+03 8.60E+00 2.91E+02 1.05E-05 1.09E+05 1.14E+00 0.00+E00 0.002+E0 1.65E+01 5.93E-07 1.09E+05 6.468.02
Kr-a8 7.16E+03 6.15E-03 1,13E+04 9.21E+01 1.23E+03 4.43E-05 4.28E2+4 1.90E+00 0.00E+00 0,00E+00 7.00E+01 2,51E-06 4.28E+04 1,08E-,01
Kr-8O 1.50E+00 1.71E-06 1.02E+04 1.74E-02 2.58E-01 9.28E-09 1.18E+05 1.102-03 O.OOE+00 0,00E+00 1.47E-02 5.26E-10 1.18E+05 5.21E-05
Xe-131m 1.45E+04 1.65E-02 4.29E+01 7.081-01 2.50E+03 8.97E-05 5.74E+03 5.15E-01 0.00E+00 0.00E+00 1.42E+02 5.09E-06 5.74E+03 2.92E-02
Xe-133m 1.27E+04 1.45E-02 1.49E+02 2.16E+00 2.19E+03 7.88E-05 i.41E+04 1.11E+00 0.00E+00 0.00E+00 1.24E+02 4.46E-06 1.41E+04 6.28E-02
Xe-133 7.43E+05 8.46E-01 1.78E+02 1.492+02 1.28E+05 4.60E.03 1.38E*04 6.34E+01 0.00E+00 0.00E+00 7.2E2+03 2.61E-04 1.38E204 3.60E+00
Xe.135rn 2.48E6(4 2.82r-02 2.15E203 6.07E+01 4.27E+03 1.53E-04 1.87E404 2.87E+00 0.00E+00 0.00.E00 Z.42E202 8.70E-06 1.87E+04 1,63E-01
Xe.135 5,42E+04 6A17E-02 1.25E+03 7.72E"01 9.34E+03 3,35E.04 4.47E+04 1.50+E01 0.002E00 0,00+E00 5.30E+02 1.90E-05 4,47F+04 6.50E-01
Xe-137 5.09E+00 5.80E-06 9.551+02 5.54E.03 8.772-01 3.15E-08 1.19E*05 3.75E-03 0.00E+00 0.00+E00 4.974-02 1.79E-09 1.19E+05 2.13E204
Xe-138 1.56E+02 1.78E-04 8.27E+03 1.112E+00 Z69E+01 9.65E-07 8.00+E04 7.72E-02 0.00E+00 0.00E+00 1.52E+00 5,47E-48 8,00E+04 4.38E-03
1-131 3.41E+02 3.88E-04 4.68E+05 1.81E202 5.882+01 2.112E-06 2-16E+02 4.56E-04 2.44E+07 9.48E+03 3.33E+00 1,20E-07 216E202 2.58E-05
1-132 2.64E+02 3.012E04 4.33E+04 1,30E+01 4.55E+01 1.63E.06 7.47E+02 1,22E-03 290E+05 8.72E+01 2.58E200 9.26E-08 7.47E+02 6.92E-05
1-133 2.12E+02 2.41E-04 1.28E+05 3.09E-+01 3.65E+01 1.3112-06 5.39E+02 7.07E-04 5.77E+06 1.39E+03 2.071+00 7.44E-08 5.39E+02 4.01E-05
1-134 1.30E+01 1.48E45 2.692+04 3,98E-01 2.24E+00 8,04E-08 9.41E+02 7.57E-05 7.60E+04 1.13E+00 1.27E.01 4,56E-09 9.41E+02 4.29E-06
1-135 6.75E+01 7.69E-05 7.10E+04 5.46E+00 1.16E+01 4.18E-047 4.78E+02 2.00E-04 1.19E+08 9.15E+01 6.60E-01 2.37E-08 4.78E*02 1.13E-05

8.78E+05 6.27E+02 8.86E+01 1.102+04 3.08E-04 5.02E,00

Monitor conversion factor CFI I (uClcc-cnm)= 4.32E-05 uCi/cc TEDE ....- "m.1 uChcc Child Thyroid &Kd::::
3.83E-21 1.00E+02 .:#,88E*OM3 1.08E-01 5.OOE+02 ::.5lE+03:.:
1.91E-21 5.00E+01 8:443E*3 6,42E-02 2.50E+02 :-::11282403::
3.83E+00 1,00+E03 .•.82+41 I 1.08E+00 5.00E+03 3 :2.5l•+04::
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Monitor efficienciels from ERS-SFL-aMS2
2HVS*PQL1 lOF

Upstream ftration (iodines reduced 0.01)
Release Flow Rate = 5.90E+04 cfm I 2.78E+07 cas

X/Q z 9.24E-05 /m'
Release (uCl/s) CF for TEDE- 7.15E+05 (Expressioe 5)

Release (uCits) CF for Chid Thyroid = 3.95E+04 (Exc2ression 5l
U2only Activity

LOCA RCS Ratio
Isotope (Cl)

Kr-83m 1.346-03 2.27E-05
Kt-85m 5.S3E-03 9.39E-05
Kr.85 3.27E+01 5.55E-01
Kr-87 7,04E.04 1.19E45
'r-88 6.02E503 1.02E-04
.r-89 2.92E408 4.96E-10

lKe-131m I.I8E+00 2.00E-02
l(e-133m 1.13E.01 3.07E-03
Ke-133 2.4AE+01 4.21E-01
Ke-135m 1.21E-02 2.05M-04
K(-1135 1.86E`02 3,16E.04
Ka-137 1.19E-07 2.02E-09
Ke-138 1.32E.05 2.24E`07
ý-131 5.41E.03 9.18E205
-132 3.62E-03 6.14E-05
-133 1.38E-03 2.34E-05
--134 3.12E-05 6.13E-07
-135 3.76-E04 6.38E-06

5.8904-01

Effective Count Effective Count}-
OCF DCF Release Release Efficlency Rate DCF DCIF Release Release Effidency Rate

(mom-miluCI- (uCNOs) (uCI/cc) (cpm/uClcc) (cpm/mmemnh) (mremr-mehrClm (uCUs) (uC/cc) (cpmfjCitec) (cpm emfl)
4.69E-01 1.07E-05 1.63E101 5.84E-07 0.00E+00 O.0OE500 O.00E+00 0.00E400 .982E-01 3.22E408 0.DOE400 0.00E+00
8.17E+02 7.67E-02 6.71E+01 2.41E-08 4.88E+04 1.18E-01 O.00E+00 0.00E+00 3.711E.00 1.33E`07 4.98E+04 6.49E.03
1.12E+01 6.22E+W0 3.97E+05 1.42E.02 1.51E+04 2.15E+02 0.00E+00 0.00E+00 2.t9E104 7.87E-04 1.51E+04 1.19E+01
4.47E+03 5.34E-02 8.54E+00 3,07E-07 1.09E+05 3.34E-02 0.OOE+00 0.OOE+00 4.72E-01 1+.9E-08 1.09E+05 1.85E-03
1.13E+04 1.15E+00 7.30E+01 2.62E-06 4.28E104 1.12E-01 0.00E+00 0.00+E00 4,03E+00 1.45E`07 4,28E104 6.20E`03
1.02E÷04 5.08E-OS 3.54E-04 1.27E.11 1.182E05 1.50E-06 O.O0E+00 O.00E+00 1.96E-05 7.03E-13 1.18E+05 8.29E-08
4.29E+01 8.591-01 1.43E+04 5.14F-04 5.74E+03 2.95E100 O.00E+00 0.00E+00 7.91E202 2.84E-05 5.74E+03 1.63E-01
I.40E+02 4.58E`01 2.20E403 7.88E-05 1.41E+04 1.11E+00 0.O0E+00 0.00E+00 1.21E-02 4.361-08 1.419404 6.14E.02
1.76E+02 7.41E+01 3.01E+05 1.08E-02 1.38E+04 1.49E+02 O.00E+00 0.00E+00 1.66E+04 5.97E`04 1.38E+04 9.24E+00
2.15E+03 4.42E-01 1.47E202 5.27E-06 1.87E+04 9.86E-02 0.00F+00 0.00E+00 8.1 IE+00 2.91E-07 1.87E+04 5.45E-03
1.25E+03 3.95E-01 2.268+02 8.10E-06 4,47E+04 3.62E-01 0.00r=+00 0.00E+00 1.25E101 4,480-07 4.47E+04 2.OOE-02
9.53E.02 1.93E-06 1.44E-03 5-18E-11 1.19E+05 6.17E-05 0.005+00 O.OOE0+0 7.97E-05 2,86E-12 1.19E+05 3.41E-07
6.27•+03 1.40E-03 1.60E201 5.75E-09 8.OOE+04 4.60E-04 0.00E+00 0.004E00 0.65E-03 3.18E-10 8.00E+04 2.54E.05
4.66E205 4.28E+01 6.58E+01 2.36E-06 2.16E+02 5.0SE-04 2.44E+07 2.24E+03 3.63S+00 1.30E-07 2.16+E02 2.81E-05
4.33E+04 2.66E+00 4.39E+01 1.58E-06 7.47E+02 1.18E-03 2.90E+05 1.76E801 2.43r+00 8.71E-08 7.47E-02 6.512-05
1.28E+05 3,00.00 1.67E+01 6.01E-07 5.39E+02 3,24E.04 5.77E508 1,35E+02 9,25E-01 3.32E-8 5,39E+02 1.79EE-5
2.89E+04 1.65E`02 4.38E-01 1.57E-08 9.41E+02 1.48E-05 7.60E+04 4.66E-02 2.42E202 5.69E-10 9.41E+02 8.17E-07
7.10E104 4.53E-01 4.56E8+0 1.64E507 4.78E+02 7.83E-05 1.19E+06 7.59E+00 2.52E-01 9.05E.09 4.78E402 4.33E.5

1431F+"02 3.09+02 2.40E+03 1.42E503 2.04F+01

C'
*D

0-

Monitor cversion factor CF1 IuCitcc-CPM) 0 4.32E.05 uCl/cc TEDE :- cp--; uCl/cc Child Thyrold ,:.::.:-:...
E159E+00 1.001+02 -:-3J.9E4-04:- 4.40E-01 5.OD2+02 ::4.,22'04-

7.97E-01 5.00E+01 : 2:J105."'.: 20E-01 2.50E+02 ::::,51.•:::

11.59E+01 11.00E+03 :-:ýAdgidK- 4.40E+00 5.0024-03 ::~e~s:
X/Q - 9.24E-05 s/Mr

Monitor effidencies from ERS-SFL-88-026 Upstream filtrttion (lodines reduced 0.01) Release (uCi/s) CF for TEDE - 2.26E+04 (Expression 5)
2HVS*RQt-109C Release Flow Rate = 5.90E+04 cfm 2.78E+07 Cc/s Release (uCts) CF for Child Thyroid = 4.50E+03 (EixpresslonmS)

U1 & U2 Actmvty Effective Count Effective Count
LOCA TO) Ratio DCF DCF Release Release E.ffd ency Rate DCF DCF Release Release Efficiency Rate

Isotope (CO imrem-m'/uC3-y) (uCals) (uC-cc) (com/uCliccl (cprn/mrermh) tn.-m'/uCl-vi (uCl/s) (uCi/cc) (cpwruCl/cc) (cpm/mrem/fh)
K"-83m 9.46E+06 1.31E-02 4.69E-01 6.13E-03 2.96E+02 1.061-05 0.005+00 0.005+00 0.00E+00 0.00E+00 5.88E+01 2.112-06 0.00E+00 0.00E+00
Kr-85m 1.955+07 2.59E-02 9.17E+-02 2.20E101 6.10E+02 2.19E-05 4.88E+04 1.07E+00 0.00E+00 0.00E+00 12112+02 4.35E-06 4.88E+04 2.13E-01
Kr-85 827E+05 1.14E-03 1.12E201 1.28E-02 2.59E+01 9.28E-07 1.51E+04 1.40E-02 0.00E+00 0.00E+00 5.14E+00 1.85E-07 1.51E+04 2.79E-03
Kr-87 3.91E407 5.40E-02 4.47E+03 2.41E+02 1.22E+03 4.39E-05 1.09E+05 4.78E+00 0.00E+00 0.0021400 2432102 8.73E-06 1.09E105 9.52E-01
Kr-88 5.43E+07 7.50E-02 1.13E204 8.47E+02 1.70E+03 6.10E-05 428E504 2.612+00 0.00E+00 0.00E+00 3.38E+02 1.21E-05 4.28E+04 5.19E-01
Kr-S9 8,75E+07 9.32E-02 1,02E.04 9.51E+02 2.11E+03 ?.58E-05 1.18.E05 8.94E+00 0.00E+00 0.00E+00 4.20E+02 1.51E-05 it85+E05 1.78E+00
Xe-131m 1.08E+06 1.49E`03 4.29E+01 8.40E-02 3.38E+01 1.21E-06 5.74E+03 6.96E-03 0.00E+00 0.00E+00 6.72E+00 241.E07 5.74E+03 1.38E-03
Xe-133m 5.052+06 6.97E-03 1.490E02 1.04E+00 1.50E+02 5.67E-08 1.41E+04 7.99E202 0.OOE+00 .00+E-00 3.14E-01 1.13E-06 1.41E+04 1.59E202
Xe-133 1.60E+08 2.21E-01 1.76E+02 3.89E+01 5.00E+03 1.80E-04 1.38E+04 2.48E+00 0.002+00 0.00E+00 9.95E+02 3.57-E05 1.38E+04 4.93E-01
Xse1135m 3.36E507 4.64E-02 2.15E+03 9.97E+01 1.052+03 3.77E-05 1.87E+04 7.05E-01 OO.E0O+ O.OE+00 2-09E+02 7,50E-08 1.87E+04 1.40E.01
Xe-135 4.84E+07 6.68E`02 1.25E+03 8.35E+01 1.51E+03 5.43E-05 4.47E+04 2.43E+00 0.00E+00 0.00E+00 3.01E+02 1.08E4`5 4.47E+04 4.83E-01
X9-137 1.46E+08 2.02E501 9.55E402 1.93E+02 4.56E+03 1.64E-04 1.195+05 1.95E+01 0.005€+00 0.00E+00 9.08E+02 3.26E-05 1.19E105 3.88E+00
Xa-138 1.38E+08 1.885401 6.27E+03 11.18+03 4.25E+03 1.53E204 8.00E+04 1.22E201 0.00E+00 0.004E00 8.46E+02 3.04E205 8.00E+04 2.43E-00
1-131 3.89E+05 5.37E`04 4.66E+05 2.5012+02 1.22E+01 4.37E-07 2.16E+02 9.43E-05 2.44E+07 1.31E+04 2.42E+00 8.69E-08 2.16E+02 1.88E-05
1.132 5.70E+05 7.87E-04 4.33E+04 3.41E+01 1.78E+01 6.40E-07 7.47E+02 4.78E-04 2.90E+05 2.28E+02 3.54E400 1.27E-07 7.472+02 9.51E`05
1-133 8.00E+05 - 1.10E-03 1.28E+05 1.41E+02 2.50E+01 8.98E-07 5.39E+02 4.84E-04 5.77E+06 6.37E+03 4.98E+00 1.79E-07 5.39E+02 9.63E`05
1-134 8.85E+06 1.222403 2.69E+04 3.29E201 2.77E+01 9.93E-07 9.41E+02 9.35E-04 7.60E+04 9.29E201 5.50E+00 1.98E-07 9.41E+02 1.86E-04
1-35 7.60E+05 1.05-E03 7.102+04 7A5E+01 2.38E+01 8.53E-07 4.78E+02 4.082-04 1.119E+06 1.252E-03 4.73E+00 1.70E-07 4.78E+02 8.11E05

7,24E+08 4.19E+03 5.48E+01 2.10E+04 1.62E-04 1,09E+01

Monitor conversion factor CF11 (uCl/cc-cpm) = 4.32E205 uC01cc TEDE :'. uClUcc Child Thyroid :--<cpm::":-
2.37E-01 1.004E02 :::S.: 0 3>.: 36E-01 5.00E102 :::::5:45E,3::.
1.18E-01 5.0012+01 .:-27.4E2 :-3" 1.182-01 2.50E+02 -:-:-2;73E+03:--
2.37E+00 1.0020E.-5;48E-e04. 2.361+00 5.00E+03 -:462+04--

M CD

(CO)
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0

~U)

CD-
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Monigor ettfclencies from ERS-SFL-8-026 Upstream filtration Viodries reduced 0.01)
Release Flow Rate - 5.90E+04 cfm . 2.78E+07 cole

VO = 9.24E.05 stm
5

Release (uClhs) CF for TEDE l ,05E+05 (Exapresslon 5)
:MV •9" Pq•P IUII•rl!O J¶U1*Uin.. Relaas 1uCl19%CF1orCN1 Th - 105 4 Ex on 51

1,2"nl Activity
SB LOCA 'Ratio

.botope (CI)
K1-83m 2.49E.01 6.21F-04
Kr-85m 8.90E-01 2.22E-03
Kr-S5 7.90E+01 1.97E-01
Kr-87 5.64E.01 1.41E.03
Kr-88 1.64E+00 4.09E-03
Kr.8a 1.44E-02 3.59E-05
Xe-131m 3.36E+00 8.38E-03
Xe-133m 3.01E+00 7.51E-03
Xe-1133 2.02E*02 5.04E-01
Xe-135m 8.91E+01 2.22E-01
Xe-135 2.OCE*01 4.99E-02
Xe-137 4.36E-02 1.09E-04
Xe-138 3.03E-01 7.56E-04
1-131 9.92E-02 2.48E-04
1-132 1.02E-01 2.54E-04
1.133 1.72E.01 4.29E-04
1-134 I.tIE-01 2.94E-04
1-135 1,31E.01 3.27E.04

4OIlE'02

OCF
fmrem.m

5
/uCI-v)

4.69E-01
8.17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.72E+02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
i.26E+05
2.69E+04
7.10E+04

Effective Count
DCF Release Release Efficiency Rate

(uCUs) (uCi/cc) (cpm/uCilcc) (pml/mremrnl)
2.91E.04 8.51E+01 2.34E-08 0.OOE+00 O.OE+00
1.81E+00 2.33E+02 8.36E-06 4.88E+04 4.08E-01
2.21E+00 2.07E+04 7.42E-04 1.51E+04 1.121+01
5.29E+00 1.47E+02 5.30E.06 1.09E+05 5.77E-01
4.62E+01 4.29E-02 1.54E-05 4.28E+04 6.59E-01
3.66E-01 3.77E+00 1.35E.07 1.18E+05 1.60E-02
3.60E-01 8.79E#02 3.15E-05 3.74E+03 1.81E-01
1.12E+00 7.872+02 2.83E-05 1.41E+04 3.98E-01
8.87E+01 5.28E+04 1.90E-03 1.38E+04 2.62E+01
4.78E+02 2.33E*04 8.37E-04 1.87E+04 1.56E+01
6.24E401 5.23E+03 1.882-04 4.47E+04 8.39E+00
1,04E-01 1.14E+01 4.09E-07 1.19E+05 4.87E-02
4.74E400 7.92E+01 2.84E-08 B.002E04 2.28E-01
1.15•+02 2.59E+01 9.31E-07 2.16E+02 2-01E-04
1.10E+01 2.87E+01 9.58E-07 7.47E+02 7.15E-04
5.49E+01 4.50E+01 1.61E.06 5.39E+02 8.70E-04
7.92E+00 3.09E+01 1.11E-08 9.41E+02 1.04E-03
2.32E+01 3.43E+01 1.23E-08 4.78E+02 5.88E.04

Effective Count
DCF OCF Release Release Efficleny Rate

(mrem-m
3IuCi-v) (uClIs) (uChcc) (cpmhCI/cc) (cpm/mrenmh)

0.00E+00 0.00E00 6.54E+00 2.35E-07 0.00E+00 0.00E+00
0.00E+00 0.00E+00 2.34E+01 8.40E.07 4.88E+04 4.101-02
0.00E+00 0.00E+00 2.08E+03 7.46E-0S 1.51E*04 1.13E+00
0.00E+00 0.00E+00 1.48E+01 5.32E-07 1.09E+05 5,80E-02
O.00E+00 0.00E+00 4.31E+01 1.55E-06 4.28E+04 6.62E-02
0.00E+00 0.00E+00 3.78E-01 1.36E-08 1.18E+05 1.60E-03
O.00E+00 0.00E00 8.83E+01 3.17E-06 5.74E+03 1.82E-02
0.002E00 0.OOE+00 7.912E01 2.84E.06 1.41E+04 4.01E-02
O.OE+00 O.OE+00 5.31E+03 1.91-E04 1.38E+04 2.63E+00
O.OOE+00 O.OOE+00 2.34E+03 8.41-E05 1.87E+04 1,57E+00
0.00E+00 0.002+00 5.26E202 1.69E-05 4.44E+04 8.44E-01
0.00E+00 O.OOE+00 1.16E+00 4.11E-08 1.19E205 4,902.03
0.00E+00 0.00E+00 7.96E+00 2.SBE-07 8.00E+04 2.29E-02
2.44E+07 6.04E+03 2.61E+00 9.36E.08 2.1*E+02 2,02E-05
2.90E-05 7.38E+01 2.815E00 9.63E-08 7.47E+02 7.19E-05
5.77E+06 2.48E+03 4.52E+00 1.62E.07 5.39E+02 8.75E.05
7.60E+04 2.24E401 3.10E+00 1.11E-07 9.41E+02 1.05E-04
1.19E+06 3.19E+02 3.44E+00 1,24E-07 4.78+E02 5.91E-05

9.00E+03 3.7 -.04 .431+.00

0
0
CL

OD
UI)
r-

Ui)

0
:3

CD
CL

Monitor conversion factor CF11 (uCVcc-cpm) * 4.32E-05 uC/cc TEDE :.:-:-:Prt.: uCt/cc Child Thyroid :.:.:.:.pm..-:-
2.76E-01 1.004E02 1: . 1.392-01 5,00S*02 ::::a.24103::.:
1.38E-01 5.00E+01 :6. 2 9 2..: 8.94E.02 2.50E+02 :::.O'§ I -

2.76E+00 1.00E+03 '':3b0.oa:" 1.39E+00 5.00+E03 -4'1.0,K-
XNQ = 9.24E-05 s/he

Monitor efficlelctes from FRS-SFL-8"026 Upstream filtration (eodines reduced 0.01) Release (uCh/s) CF for TEDE = 5.24E+05 (Expression 5)
2HVSRRQI-109C Release Flow Rate = 5.90E+04 cdmr 2.78E +07 crJs Release (uCla) CF for CNld Thvrold = 2.48E+05 (Exoression 5)

UI & U2 Activity Effective Count Effective Count
FHA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Effidency Rate

Isotope (CO) lmrern-mmuCa-vl (uCGV) (uCl/cc) (cpm/uCilce) (cpmnmremfh) (mrem.m3luC1-l (uCK1s) (uCVcc) (cpmluCi/rz) (cpm/mrem.h)
Kr-83m O,OE+00 O.OOE+00 4.69E-01 O.OOE+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OE+00 O.OOE+00 O.2OE+00 O.OOE+00 O,00E+00 0.00E+00 O.OOE+00
Kr-85m 1.04E-03 3.07E.08 8.17E+02 2.50E-05 1.612-02 5.7715-tO 4.88E+04 2.81E-05 0.00E+00 0.00E+00 7.61E.03 2.73E.10 4.881104 1.33E-05
Kr-85 4.78E+02 1.41E-02 1.12E+01 1.58E-01 7.38E+03 2.65E-04 1.51E+04 4.00E+00 0.00E+00 0.00E+00 3.50E+03 1.26E.04 1.51E204 1.90E+00
Kr-87 0.00E+00 0.OOE+00 4.47E+03 O.OOE00 O.OOE+00 0.OO+0 1-09E+05 O.O0E+00 0.00E+00 0.OOE+00 0.OE+00 O.OOE+00 1.09E+05 0.00E+00
Kr-88 0.00E+00 O.00E+00 1.13E+04 0.00E+00 0.004E00 0.00E+00 4.28E+04 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.28E+04 0.00E+00
Kr-89 0.00E+00 0.00E+00 1.02E+04 0.00E+00 0.00E+00 0.00E+00 1.18E+05 O.00E+00 0.002=+00 0.00E+00 0.00E+00 0.00E+00 1.18E+05 0.00E+00
Xe-131m 4.66E+02 1.37E-02 4.29E+01 5.892-01 7.19E+03 2.58E-04 5.74E+03 1.481+00 0.00+E00 0.002+00 3.41E2+03 1.222-04 5.74E+03 7.03E-01
Xe-133m 5.16E+02 1.82E-02 IA9F+02 2.712+00 9.51E+03 3.41E-04 1.41E+04 4.01E+00 0.00E+00 0.00E+00 4.51E203 1.62E-04 1.412.04 Z28E+00
Xe-133 3.23E+04 9.52E-01 1.76E+02 1.68E202 4.99E+05 1.792-02 1.38E+04 2A7E+02 0.00E+00 0.00E+00 2.36E805 8.49E03 1.382E04 1.17E+02
Xe-135m 2.85E+00 7.81E-05 715E+03 1.68E-01 4.09.01 1.472-06 1.87E+04 2.75C-02 O.0OE+00 O.00E-00 1.94E+01 6.98E-07 1.87E+04 1.30E-02
Xe-135 6.102+01 1.80E.03 1.25E+03 2.25E+00 9.42E+02 3.38E-05 4.47E+04 1.51E+00 0.00E+00 0.00E+00 4.46E+02 1.60E-05 4.47E404 7.17E-01
Xa-137 0.00E+00 O.00E+00 9.55E+02 O.00E+00 0.00E+00 O.00*E00 1.19E+05 O.OOE+00 0,00E+00 0.00E+00 0.002+00 0.00E+00 1.192+05 0.00E+00
Xe-138 0.00E+00 0.00E+00 6.27E+03 O.00E+00 0.00E+00 O.00E+00 8.00E+04 O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.00E+04 O.00E+00
1-131 5.20E-01 1.53E-05 4.66E+05 7.14E+00 8.03E+00 2.88E-07 2.16E+02 6.23E-05 2.44E+07 3.74E+02 3.81E+00 1.37E-07 2.16E+02 2.95E-05
1-132 2.52E.01 7.43E-06 4.33E+04 3.22E2O0 3.89E+00 1.40E-07 7.47E+02 1.04E-04 2.90E+05 2.15E+00 1.84E+00 6.62E.08 7.47E+02 4.95E-05
1-133 3.35E-02 9.87E-07 1.28E+05 1.26E-01 5.17E-01 1865E-08 5.39E+02 1.00E-05 5.77E+06 5.70E+00 2.45E-01 8.80E.09 5.39E+02 4.75E-05
1-134 0.00E+00 0.00E+00 2.691+04 0.0DE+00 0.OOE+00 0.00E+00 9.41E+02 0.002+00 7.60E+04 0.00E+00 0.00E+00 0.00E+00 9.41E+02 0.00E+00
1-135 2.23E-05 6.57E-10 7.10E+04 4.67E-05 3.44E-04 1.24E-11 4.78E+02 5.91E-09 1.192E+08 7.82E-04 1.63E-04 5,86E-12 4.78E+02 280E-09

3.39E+04 1.81 E+02 2.59E+02 3.82E+02 8.92E,03 1.23E+02

Monitor conversion factor CF1 1 (uCllcowm)}= 4.32E.05 uCUrcc TEDE fiCed.. uCh/co Child Thyroid .: :
1,12E+00 1,00E+02 :2.592*04: 2.65E+00 5.0GE+02 ,:-:-61:E.p04m-:
5.59E.01 5.00E+01 :,1.29r*04:j 1.33E+00 2.50E+02 -:::j3.071:4:1:
1.12E+01 1.00E+03 ::2i.dl9E*0.- 2,65E+01 5.00E+03 :::.i4E+(05:
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Montor e1Tierces fmro ERS-SFIL-86-025 Upstrearm fiftratioj (odines reduced 0.01)
Retease Flow Rate o 5.g0E+04 dfm 2.7820O7 ce/s

X/O - 9.24E-05 s/lm'
Release(uCils) CW~foTEDE = 2.20E+05 (Expvssihon5)

Release (tiCUIslCF for Child Thyroid - 1.22E+05 (Exoresslon SiL

Release Flaw Rota - 3.90E+04 efm I 2.78E+07 a

Isotope
K,-83m
Kr-O8gn
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131m
XO-I 33ni
Xe-i 33
Xe-i 35rn
Xe-I 35
XO-137
Xe-138
1-131
1-132
0-33
t-134
I-1135

UI&U2 Activity
RCCA Ratio

(QI)
3.82F+01 2.48E-03
9.12E+01 5.91E-03
2.22E+02 1.441-02
5.22E-01 3.38E-03
1.63E+02 1.06E-02
3.76C+00 2.44E-04
1.86E+02 1.21E.02
2.23E+02 1.45E-02
1.32E+04 8.56E-01
1.42E+02 9.21E-03
1.06E+03 8.870-02
9.68E+00 6.28E-04
3.38E+01 2.192-03
4.53E-01 2.94E-05
1.56E-02 1.01E-06
1.55E-01 1.00E-05
9.29E-03 6.022-07
5.80E-02 3.762-06

DCF

(mrenm3nI'uCI-vl
4.69E-01
8.17E+02
1.12E401
4.47E+03
1.13E+04
1.02*0'4
4.29E+01
1.49E402
1.76E+02
2.15E+03
1.25E+03
9.55E402.
8.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.100404

Effecuve
DCF Release Release

(UCVs) (uCMcc)
1.186-03 5.45E+02 1.96E-05

4.83E+00 1.30E+03 4.672-05
1.61E-01 3.17E+03 1.14E-04
1.51E+01 7.45E+02 2.68E-05
1.19E+02 2.33E+03 8.35E.05
2.49E+00 5.372+01 1,93E-06
5.17E-01 2.65E+03 9.53E-05
2.15E200 3.182..03 1.14E-04
1.51E+02 1.88E205 8.77E-03
1.98E+01 2.03E+03 7.28E.05
8.59E+01 1.51E+04 5.43E-04
5.399-01 1.38E+02 4.962.06
1.37E+01 4.82E+02 1.73E-05
1.37E+01 8.472+00 2.32E-07
4.382-02 2.23E-01 8.002-09
1.29E+00 2.21E+00 7.942-08
1.622-02 1.33E-01 4.76E-09
2.67E-01 8.28E-01 2.97E-08
I 31P+fl7

Count
Efficiency Rate

(cpntluCi/cc) (cpmImrem/h)
0.002÷00 0.062+•00

4.88+04 2.2820D0
1.51E404 1.72E+00
1.09E+05 2.92E+00
4.28E+04 3.582+00
1.18E+05 2.27E-01
5.74E+03 5.47E-01
1.41E+04 1.612÷00
1.38E+04 9.34E401
1.87E+04 1.36E+00
4.47E+04 2.43E+01
1.19E+05 5.90E-01
8.00+E04 1.392+00
2.18E+02 5.01E-05
7.47•+02 5.97E-08
5.39E+02 4.28E-05
9.41•+02 4.48E-06
4.782E02 1.42E-05

1 '.4F4-O9

DCF

(mnremn-m jCI-v)
0.00+E00
0.00E+00

0.00E+00
0.02E+00
0.00E-"00
0.00E+00
0.0012+00
0.00E2+00
0.00E+00
0.002+•00
0.00E+00
0.002+000.002+00

2.44E+07
2.90E+05
5.77E+08
7.60E+04
1.19E406

DCF Release Release
(uCiUs) (uCUcc)

0.002+00 3.01E+02 1.082-05
0.00+E00 7.19E+02 2.582-05
0.001+00 1.75E+03 6.29E-05
0.002+00 4.12E+02 1.482-05
0.00E+00 1.29E÷03 4.622-05
0.00E+00 297E+01 1.062-06
0.00+E00 1.47E+03 5.27E-05
0.002E00 1.762-03 6.322-05
0.OE+00 1.04E+05 3.74E-03
0o.00E+00 1.1 2E+03 4.02E-05
O.00E+00 8.36E+03 3.00E-04
0.00E+00 7.63E+01 2.74E-08
0.00E+00 2.876+02 9.572-08
7.172+02 3.57E+00 1.28E-07
2.93E.01 1.23E-01 4.424-09
5.80E+01 1.222+00 4.39E-08
4.58E-02 7.33E-02 2.63E-09
4A7E+00 4.57E-01 1.64E-08
7 7ttFqfl? 4 _q71F4n

Coulnt
Efficiency Rate

(cp{n•iU'cc) (cpmhnretruh)
0.002E00 0.00E+00
4.882E04 1.26E200
1,51E+04 9.49-E01
1.09E+05 1.81E+00
428E+04 1.982+00
1.t8E+05 1.26E-01
5.74E+03 3.02E-01
1.41E204 8.90E-01
1.38E+04 5.16E+01
1.872+04 7.52E-01
4.47E+04 1.34E+01
1.192+05 3.26E-01
8.002+04 7.66E-01
2.16E+02 2.77E-05
7.47E+02 3.30E-06
5.392+02 237E-05
9.412E+02 2.482-08
4.78E+02 7.85E-06

7 4nF0i-
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0

CD

Monflorconvarsion factor CFII (u~k-c-pm) = 4.32E-05 uCI/cC TEDE :-.0~-- UCi/C Child Th~rold ---- c~~:>
5.78E-01 .022 :4.4 1.60E+00 5.2+2 ::3? 4:
2.8915-01 5.002+01 : 0W 7.992-01 2.50E+02 :~,~~:

_____________________________________________________________ 5.7815+00 1.002+03 -X%:NA466- 1.60E+01 5.002+03 X--'~iM66:-
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*1~1~

Monitor ellidendes, Irvi E-RS-SFL-OB-02 Upstream filtration (iodines reduced 0.01)
Release Flow Rate a S.SOE *4 dfm : 2.78E+07 ctcs

WO0 9.24E-05 afm
3

Releasea(uCls) CFtfor TED9 1.31E*05 (ExpressloPS)
L

Release IUCY-1 fiff rhIld Thunid !5.75E+03 (Frbresslm 51
u1 fk uz Actiitly

LOCA Gap Ratio
Isotope (CO)

Kr-83m 9.01E+01 2.02E-03
Kr-85m 2.219E02 4.96E-03
Kr-85 1.27E+03 2,65E-02
Kr-87 8,45E+01 1,89E.03
Kr.a8 3.58E+02 8.03E-03
Kr-89 7.50E-02 1.8E-06
Xe-131m 7.25E-02 1.63E-02
Xe-133m 6.33E+02 1.42E-02
Xe-133 3.72E+04 8.34E-01
Xa-135m 1.24E+03 2.78E-02
Xe-135 2.71E+03 G.06E-02
Xe-137 2.55E-01 5.72E-06
X(-138 7.BOE+00 1.156-04
1-131 2.73E+01 6.t 2E-04
1-132 1.32E+01 2.96E-04
1-133 1.06E+01 2,38E-04
1-134 8.51E-01 1.46E-05
1-135 3.38E+00 7.58E-05

4.46E+04

DCF
('mr-n/uCl-v*

:4.69.01
8,17E+02

1.12E+01
4.47E+03
1.13E+04
1.02E÷04
4.29E+01
1.49E+02
1,76E+02
2-15E+03
1.25E+03
9.55E+02
6.27E403
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10£9+04

Effective Gount
OCF Release Release Efficiency Rate OCF

(uCl/s) (uCIIcc) (cpm/uC¢cc) (cpmlirenmh) (mrem-m3
luC1-yl

0.48E-04 2.64E+02 9.50E-06 0.001+00 00.OE+00 0,00E•00
4,05E+00 6.49E+02 2.33E-05 1.79E+02 4.17E-03 O.00E+00
3.19E-01 3.73E+03 1.34E.04 5,89E+01 7.88E-03 OOOE+00
8,47E+00 2.48E+02 8,91E.06 4.31E+02 3.84E-03 0.00E+00
9.07E+01 1.05E203 3.77E-05 1.63E+02 6.15E-03 0.00E+00
1.72E-02 2.20E-01 7.902-09 4.83E+02 3.66E-06 O.O-OE400
6.98E-01 2.13E+03 7.65E-05 2.25E+01 1.72E-03 O.00E+00
2.11E+00 1.86E+03 6.67E-05 5.50E,01 3.675-03 0.00E+00
1.47E*02 1.09E+05 3.92E-03 4.62E+01 1.89E.01 0.00E+00
5.98E+01 3.64E+03 1.31E-04 7.16E+01 9.38E-03 O.00E+00
7.60E+01 7.95E+03 Z88E-04 1.69E+02 4.83E-02 O.OOE+00
5.46E-03 7A4E-01 Z69E-08 4,72E÷02 1.27E-05 O.OE+O0
1.10E+00 2.29E+01 8.22E.07 3.11E+02 2.58E-04 0.001+00
2.85E+02 8.01E+01 2.88E-06 8.07E-01 2.32E-06 2.44E+07
1.28E+01 3.87E+01 1.39E-06 2.87E+00 3.99E906 290E+05
3.04E+01 3.11E+01 1.12E-06 2.1O0+00 2.35E-08 5.77E+08
3.93E-01 1.91E+00 6.86E-08 3.64E+00 2.50E-07 7.60E+04
5.38E+00 9.929+00 3.5E-07 1.86E+00 6.63E-07 1.19E+08
7.249+02 2.74E-01

Ef.fectiveCon
DCF Release Release Efficiency Rate

(uCNW) (uCltcc) (cpmA/CUcc) (cpm/mremln)
0.00E÷00 1.16E+01 4.17E-07 0.O0E+00 0.00E*00
0.00+E00 2.65E-01 1.02E-06 1.79E402 1.83E-04
0.OOE+00 1.64E+02 5.68E-06 5.89E+01 3.46E-04
0.00E+00 1.09E+01 3,91E-07 4.31E+02 1.69E,04
0.00+E00 4.62F+01 1,666-06 1.83E202 2.70E-04
0.0OE+00 9.67E-03 3.47E-10 4.63E+02 1.01E-07
0.00E+00 9.36E+01 3.36E-08 2.25E÷01 7.56E-05
0.00+E00 8.16E+01 2.93E-00 5.50E201 1.61 E-04
0.00E+00 4.80E+03 1.72-E44 4.82E+01 8.30E-03
0.0OE+00 1.8OE+02 5.74E-08 7.16E+01 4.1 1E-04
O.OOE+00 3.49E+02 1I25E-05 1.69E+02 2.12E-03
0.00E+00 3.29E-02 1,162-09 4.72E+02 5.57E-07
0.OE+{00 1.01E+00 3.61E-08 3.11E+02 1.12E-05
1.49E+04 3,52E+00 1.26E-07 8.07E-01 1.02E-07
8.58E+01 1.70E+00 6.11E-08 2.87E+00 1.75E-07
1.37E+03 1.37E+00 4,91E-08 2.104e00 1.03E-07
1.11E+00 8.39E-02 3.01E-09 3.64E00 1.10E-08
9.02E+01 4.36E-01 1.57E-08 1.864+00 2.91E-08
1.655+04 2.07E-04 1.21E-02

(I)
*U

.0

0

(0

(D
U,

Monitor conversion factor CF1I1 (uCl/cc-,pm) - 1.07E-02 uCvtcc TEDE :::4pn1:::::i uCl/cc Child Thyroid .:.:.::.:-:.:
2.94E-01 1.00E+02 - :I74E.01:1 6.45E-02 5.00E402 :.:6,00:.:
1.47E-01 5.00E+01 ::1.3;0|:'| 3.22E-02 2.50E202 :::Q1Oi.V0::
2 .4F+00 I._O+O03 :,:1i49462A1 8.45r..01 5.00E+03 :-:':s.09dF :-:'

C,,

CDc
0

> U

0

0

9-0

0

190

>ClD

0,

0

0)

to

CD

Cn

XIQ - 9.24E-05 shn'
Monitor efficiencies from ERS-SFL-86-02M Upstream filtration (iodines reduced 0.01) Release (uCis/) CF for TEDE = 1.51E+05 (Expression 5)
2HfVSRQ-1 090 Release Flow Rate = 5.90E+04 cfm 2.789*07 crls Release (uCl/s) CF for Child Thyroid a 6.58E+03 (Expresslon 51

Ul & U2 Actilvty Effective Count Effective Count
OBA LOCA Ratio DCF DCF Release Release Efliciency Rate DCF DCF Release Release Eficiency Rate

Isotope (Ci) (mmtemrinmACl-Y) (uCUs) (uCltc) (cm/uCl/cc) (cpm/mmm/h) (mrem-mn/uCI-vl luCe/t) (uC;cc) (cpmuCl/cc) (cum/mremnh)
Kr-83m 1.80E+03 2,05E-03 4.69E-01 9.61E.04 3.10E+02 1.11E-05 0.00E+00 0.00E+00 0.00E+00 O.OOE+00 1.76E+01 6,32E.07 0.00E+00 0.00E+00
Kr-85n 4.41E+03 5.02E-03 8.17E+02 4.10E÷00 7.60E+02 2.73E-05 1.79E+02 4.68E-03 0.00E+00 O.00E+00 4.31E401 1.55E-08 1.79E+02 2.77E-04
Kr-a5 1.27E+04 1.45E-02 1.12E+01 1.62E-01 2.19E+03 7.86E-05 5.89E+01 4.53E-03 0.00E+00 0.00+E00 1.24E+02 4.46E-08 5.89E+01 2.62E-04
Kr-87 1.69E+03 1.92E-03 4.47E+03 6.60E+00 2,91E+02 1.05E-05 4.31E+02 4.51E-03 0.00E+00 0.00÷+00 1,65E+01 5,93E-07 4.31E+02 2.56E-04
Kr-88 7.16E+03 8.15E-03 1.13E+04 9,21E+01 1.23E+03 4,43E-05 1.63E+02 7.22E-03 0.004E00 0.00E+00 7.00E+01 2.51E-06 1.63E+02 4.10E-04
Kr-89 1.50E400 1.71E-06 1.02E+04 1.74E-02 2.58E-01 9.28E-09 4.63E+02 4.30E-06 0.00E+00 0.00E+00 1.47E-02 5.28E-10 4.63E+02 2.44E-07
Xe-131m 1.45E+04 1.65E-02 4.29E+01 7.0BE-01 2.50E+03 8.97E-05 Z259_01 2.02E-03 0.00E+00 0.006+00 1.42E+02 5.09E-08 2.25E+01 1.14E-04
Xe-133m 1.27E+04 1.45E-02 1.49r+02 2.162E00 2.19E+03 7.86E-05 5.50E+01 4.32E-03 0.00E+00 0.00E+00 1.24E+02 4.46E-06 5.50E+01 2.45E-04
)(9.133 7.43E*05 8.462-01 1.761+02 1.49E+02 1.28E+05 4.60E-03 4.82E+01 2.22E-01 0.00E+00 O.002E00 7.26E-03 2.61E-04 4.82E+01 1.26E-02

Xe-13,5m 2.48E+04 2.82E-02 2.15E*03 6.07E+01 4.27E+03 1.53E-04 7.16E+01 1.10E.02 0.00E+00 0.OE+00 2.42E+02 8.70E-06 7.16E+01 6.23E-04
Xe-135 5.42E204 6.17E-02 1.25E+03 7.72E+01 9.34E+03 3.35E-04 1.69E+02 5.67E-02 0.00E+00 0.00E+00 5.30E+02 1.90E-05 1.69E+02 3.21E-03

Xe-137 5,09E+00 5.80E-06 9.55E+02 5,54E-03 8.77E-01 3.151-08 4.72E+02 1.49E-05 0.00E+00 0.00E+00 4.97E-02 1.79E-09 4,72E+02 8,43E.07
X9-138 1.56E+02 1.78E-04 6.27E+03 1.A1E+00 2.69E+01 9.65E-07 3.11E+02 3.002E04 0,00E+00 0.00E+00 1.529+00 5.47E-08 3.111E02 1.70E-05
1-131 3.41AE02 3.882-04 4.58E+05 1.81E+02 5.88E+01 2.11E-06 8.07E.01 1.70E-06 2.44E+07 9.48E+03 3.33E+00 1.20E-07 8.0715-01 9.66E-08
1-132 2.64E+02 3.01E-04 4.33E+04 1.30E+01 4.55E+01 1.63E-06 2.87E+00 4.69E-06 290E+05 8.72E+01 2.58E+00 9.26E-08 2.87E400 2.66E-07
1-133 2.12E+02 Z41E-04 1.28E+05 3,09E401 3.65E+01 1.31E-06 2.10E+00 2.75E-06 5.77E+06 1.39E+03 2,07E+00 7.44E-08 2.10E+*00 1.56E-07
1-134 1.30E+01 1.482E-0 2,69E+04 3.98E-01 2.24E+00 6.04E-08 3.464E+00 2.93E-07 7.60E+04 1.13E+00 1.27E-01 4,56E-09 3.64E+00 1.66E-08
1-135 6.75E+01 7.69E-05 7.10E+04 5.46E+00 1.15E+01 4.15E-07 1.86E+00 7.77E-07 1.19E+06 9.15E-01 6.60E-01 2.37E-08 1.86E+00 4.41E-08

8.78E+05 6.27E+02 3.17E-01 1.10E+04 3.08E-04 1.80E-02

Monitor conversion factor CF1 I (uCLtcc-cpn) 1.07E-02 uCucc TEDE ::::.:. oCo Child Th"W :::::::::c.'m
3.39E-01 1.00E+02 -- 3.179.01: 9.82E-02 5.00E+02 ::-:.99e.::
1.70E-01 5.00E+01 -,1-59E.01- 4,81E-02 2.50E+02 :-:.:450E-H0.-
3.39E+00 1.00E+03 -. ,.1 ': 9,6E2 01 6.002*03 - - -:

"4

.4



Monitor eftldendes from ERS.SFL-86,026 Upstream filtration fiodInes reduced 0.0%)
X/0 = 9.24E-05 Sim'

Rele~ase uCI:) CF forT1502 7.15E+05 (Expression15)
l

Release Fkrw Rate = 5 90E+04 cim i 2 78E+07 Release (uCVs) CF for Child id - 3 95E+04 Ex resson 514446.- 1 r

Isotople

Kr-8Sm
Kr.85
Kr-87
(r-88

Ke-131m
1(e-133m
Ke-1 33
Ke-135m
iKe-I35
iKe-I 37
K4-138
A-31
0-32
k-133
k.134
I-135

U2 only Activity
LOCA RCS Ratio

(c)
1.34E-03 2.27E-05
5.53E-03 9.39E-05
3.27E+01 5.55E-01
7,04E-04 1.19E-05
6,02E-03 1.02E-04
2.92E-08 4,96E.10
1.18E,00 2.00E-02
1.81E-01 3.07E-03

2.48E+01 4.21E.01
1.1E-02 2.05E-04
1.82E-02 3.16E-04
1.19E-07 2.02E-09
1.32E-05 2.24E-07
3.41E-03 9.18E-05
3.62E-03 614E-54
1.38E-03 2.34E-05
3.61E-05 6.13E-07
3.76E-04 6.38E-06
5.899+01

DCF
(mram-m'AI/C-vl

4.69E-01
8,17E+02
1.12E+01
4.47E+03
1.13E+04
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.5ME+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10+E04

Effective
DCF Release Release

(uC/s) (uCvoc)
1.07E-05 1.63E+01 5.84E-07
7.67E.02 6.71E+01 2,412E06

6.22E+00 3.97E+05 1.42E-02
5,34E-02 8.54E+00 3.07E-07
$.15E00 7.30E+01 2.62"-06
5,06E-06 3.54E-04 1,27E-11
8.59E-01 1.43E+04 5.14E-04
4,58E-01 2.20E+03 7,88.E-05
7.41E+01 3.01E+05 1.08E-02
4,42E-01 1.47E*02 5.27E-06
3.95E-01 2.26E+02 8,10E-06
1,93E.06 1.44E-03 5.18E-11
1.40E-03 1.60E-01 5.75E-09

4.28E+01 6.55E+01 2.36E-06
2.66E+00 439E+01 1.58E-08
3.OOE+00 1.67E+01 6.01E-07
1.65E-02 4.38E201 1,57E-08
4.53E-20 4.58E+00 1.64E-07
t .3L3 2+02

Count
Efficiency Rate DCF

(cpml-Cik/c) (cpmlmrenvh) Imrem-miuOl-vl
0.00E+00 0.OOE+00 0.00E-00
1.79E+02 4.31E-04 0.00E+00
5.89E+01 8.39E-01 0.00E+00
4.31E+02 1.32E-04 O.OOE+00
1.63E202 4.27E-04 0.00E+00
4,63E#02 5.89E-09 O.OOE+00
2-25E+01 1.16-E02 O.00+O00
5.50E+01 4.34E-03 0.005+00
4.82E+01 5.21E-01 0.00E+00
7.16E+01 3.77E-04 0.00E+00
1.69E+02 137E-03 0.00E+00
4.722+02 2.45E-08 0.OOE+00
3.11E+02 1.79E-06 0.002+00
8.07E-01 1.90E-06 2.44E+07
2.872+00 4.53E-06 2.90E205
2.10E+00 1.26E-06 5.77E+06
3.64E+00 5.72E-08 7.60E+04
1.86E+00 3.05E-07 1.19E+06

1.38-+00

Effective
DCF Release Release

(uChs) (uCUOc)
0.00E+00 8.98E-01 3.22E-08
O.OOE+00 3.71E400 1,332-07
0.00E+00 2.19E+04 7.87E-04
0.00E+00 4.72E-01 1,69E-08
0.00E+00 4.03E+00 1.45E-07
0.00E+00 1.98E-05 7.03E-13
0.00E+00 7.912E02 2.84E-05
0.00+E00 1.21E+02 4.35E-06
0.00E+00 1.66E+04 5.97E-04
0.00E+00 8.11E+00 2.91E-07
0.00E+00 1.25E+01 4,48E-07
0.OOE+00 7.97E-05 2.86E-12
0.00E+00 8.85E-03 3.18E-10
2.24E+03 3.63E+00 1.30E-07
1.78E+01 2.43E+00 8,71E-08
1.35E+02 9.25E-01 3.32E-08
4.66E-02 2.42E-02 8.69E-10
7.59E+00 2.52E-01 9.05E-09
2.40E+03 1.42E-03

Efficiency
(icm/uCl/oc)

0.00E+00
1.79E+02
5.89E+01
4.31E+02
1.63E+02
4.63E+02
2.25E+01
5.50E+01
4.82E+01
7.16E+01
1.69E+02
4.72E+02
3.11E+02
8.07E-01
2.87E+00
2.10E+00
3,64E+00
1,88E+00

Count
Rate

(cp•mrnnm-mh
0.002E00
2.38E-05
4.63E-02
7.30E-06
2.36E-05
3.25E-10
6.39E.04
2.40E-04
2.98E-02
2.08E-05
7,56E-05
1.35E-09
9.88E-08
1.052-07
2.S0E-07
6.97E-08
3.16E-09
1.68E-08
7.61E-02

CI
W'

0
0

CD

0)

(0
CD

CD,

CL

Montor conversionfactorCFt1(uCf/cc-cpm) = 1.07E-02 uCi/cc TEDE .;.;fr;,. uCicc Child Thyrold .;-;- .:,:

1.47E200 1.002+02 ::: .2::] 4.072-01 5.00W+02 :..3,1q.1,:.
7.372-01 5.00E+01 :O:.,i +1i.:I 2.04E-01 2.50E+02 ::::9+, 1..

1.47E+01 1- 0+3:::j~~- I.O+ 4.072E+00 5.00E+03 -:.-o--
X/(10 9,24E-05 s/an

Monitor eftcencies from ERS-SFL-88-026 Upstream filtration (iodine& reduced 0.01) Release (uCl•s) CF for TEDE - 2.26E404 (Expressmon 5)
2HVS*RQI-109 Release Raw Rate = 5.90E+04 cfrn 2.78E+07 cc•s Release (uCU•) CF for Child Thyroid 4.501E+03 IExpression 51

Co
CCD
CO)

CD

GC)
> 0)

00

CD 0

<0
0-.

0
34.

0

M z

;a0

CAI
0

(9

0~

0

CDt

<01

CD,

k-A.

0

isotope
Kr-83m
Kr-85rn
Kr-85
Kr-87
(1-88
Kr-89
iXe-131m
Xe-133m
Xe-I 33
Xe-i 35m
X.e-i35
Xa-137
Xo-.138
1-1311
1-1132
1-133
1-134
0-35

UI a U2 Activity
LOCA "ID Ratio

(CO)
9.46E+06 1.312-02
1.95E+07 2.69E-02
8.27E+05 1.14E-03
3,91E2+7 5.40E-02
5.43E+07 7.50E-02
6.75E+07 9,32E-02
1.08E208 1A9E-03
5.05E+05 6.97E-03
1.60E+08 2.21E-01
3.36E+07 4.642-02
4.84E+07 8.68E-02
1.46E+08 2.02E-01
1.36E+08 1.88E-01
3A89E+05 5.37E-04
5.70E+05 7.87E-04
8.00E+05 1.10E-03
8.85E+05 1.22E-03
7.60E+05 1 0iSE-03
7.24E+08

DCF
(mrem-.m'/uJC.,l

4.69E-01
8,17E+02
1.12E+01
4.47E+03
1.13E204
1.02E+04
4.29E+01
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1,28E+05
2.69E+04
7.10E+04

Effective
DCF Release Release

(uChts) (uCIlco)
8.13E-03 2.96E÷02 1.06E-05
2.20E+01 6.10E+02 2.19E-05
1.285-02 2.59E+01 9.28E-07
2.41E+02 1.22E+03 4.39E-05
8.47E+02 1.70E+03 8.10E-05
9.51E+02 2.11E+03 7.582-05
6.40E-02 3.38E+01 1.21E-06
1.04E+00 1.58+E02 5.57E-05
3.892+01 5.00E+03 1.BE-04
9,97E+01 1,05E+03 3.77E-05
8.35E+01 1.512+03 5.431-05
1.93E+02 4.56E+03 1.642-04
1.18E+03 4.25E+03 1.53E-04
2.50E+02 1.22E+01 4.37E-07
3.41E+01 1.78E+01 6.40E-07
I1.E+02 2.50E+01 8.98E-07
3,29E+01 2.77E+01 9.93E-07
7.45E+01 2.38E+01 8.53E-07
4.19E+03

count
Efficiency Rate

(cpm/uC•/cc) (cpmr/mrenilh)
O.OE+00 OOOE.+00
1.79E+02 3.92E-03
5.89E+01 5.47E-05
4.31 E+02 1.89E-02
1.63E+02 9.94E-03
4.63E+02 3.51E-02
2.25E+01 2.73E-05
5.50E+01 3.12E-04
4.82E+01 8.62E-03
7.16E+01 2.70E-03
1.69E+02 9.18E-03
4,72E+02 7.74E-02
3.11E+02 4.75E-02
8.07E-01 3,52E-07
2.87E+00 1.84E-06
2.10E+00 1.89E-06
3164E+00 3.62E-06
1.86E+00 1.59E-06

2.14E-01

DCF
(mremM1/Cluvl

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+00
0.OOE+00
O.0OE+00
O.002+00
O.OOE+00
0.00E00
O.OOE+00
O.OOE+00
2.44E+07
2.90E+05
5.77E+06
7.60E+04
1.10E+06

Eftective
DCF Release Release

WuChs) (uCifcc)
0.00E+00 5.88E+01 2.11E-06
0.00E+00 1.21E+02 4.35E-06
0.OOE+00 5.14E+00 1,85E-07
0.00E+00 2.43E+02 B.73E-06
0.0O2+00 3.38E+02 1.21E-.05
0.00E+00 4.20E+02 1.51 E-0
0.00E+00 8.72E+00 2.41E-07
0.00+E00 3.14E'01 1.13E-06
O.OOE+00 9.95E+02 3.57E-05
0.00E+00 2.094E02 7.50E-06
0.002+00 3.01E+02 1.08E-05
0.00E+00 9.08E+02 3.25E-05
0.00E+00 8.46E+02 3.04E-05
1.31•+04 2,42E+00 8.69E-08
2.28E+02 3.54E+00 1.27E-07
6.37E+03 4.98E200 1.79E-07
9.29E+01 5.50E+00 1.98E-07
1.25E203 4.73E-00 1.70E-07
2.10E204 1.62E-04

Count
Effliciency Rate

(c•n/uCUC/) (Cprn/m rein/h)
0.0011+00 0.Q0E+00
1.79E+02 7.79E-04
5.89E+01 1.09E-05
4.31E+02 3.76E-03
1.63E+02 1.98E.03
4.63E*02 6.98E-03
2.251+01 5.43E.06
5.50E+01 6.20E-05
4.82E+01 1.72E.03
7.16E+01 5.37E.04
1.69E+02 1.83E-03
4.72E+02 1.54E-02
3.11E+02 9.45E-03
8,07E-01 7,01E-8
2.87E+00 3.65E-07
2.10E+00 3.75E-07
3.64E+00 7.19E-07
1.88E+00 3.16E-07

4.25E-02

m

z

Monitor conversion factor CFI I (uCt/oc-cpm) - 1.07E-02 uCi/cc TEDE :L:-:-.ct:-::J CVcc i Child Thyrod I:::::
2.29E-01 1.00E+02 E-Z0l4E.03 2.27241 5.DOE+02 -:,:-2t2E+9;:-
1.14E-01 5.00E+01 *:-1;072+.: 1.14E-01 2.50E+02 :-:."062+0--

2,29E+00 1.00E+03 .:2 2: 2.272+00 S.00E+03 ::222.02;::



Monitor ends from ERS-SFL-88-026 Upstream filtration (iodines reduced 0.01)
Release Flow Rate = 5.90EF.04 dfm 2.78E*07 tccf

X/0 - 9.24E-05 eln$
Release (uC/s) CF for TEDE = 1.05E+05 (xpr esslon 5)

Release fuClal• CF for Child Thyroid a 1.0SF+04 fI orasslon 5
Rees Flow. Rat - 5..E.0 cf .8-. ees uCs FfrCidTyod OE0 Faes

Uz only Activiy
SB LOCA Ratio

Isotope (Cl)
Kr-83m 2.49E-01 &.21E-04
Kr-85m 8.90E-01 2.22E-03
Kr-O5 7.90E÷01 1.97E.01
Kt-87 5.84E-01 1.41E-03
Kr-aO. 1,64E+00 4.09E-03
Kr-S9 1.44E.02 3.59E-05
Xe-131m 3.36E*00 8.38E-83
Xe-133m 3.08E+00 7.51E-03
Xe-133 2.02E-02 5.04E-01
Xe-135m 0.91E+01 2.22E.01
Xa-135 2.0OE.01 4.99E-02

8e-137 4.36-02 1.09E-04
Xe-138 3.03E.01 7.56E.04
1-131 9.92E-02 2.481-04
1-132 1.02E.01 2.54E.04
1-133 1.72E-01 4.29E-04
1.134 1.18E-01 2.94E-04
1-135 1.31E-01 3.27E-04

A flI0.fl?

OCF
(mrem-mr'uCl-v)

4.691-01
8.17E÷02
1.12E+01
4.476+03
1.13E+04
1.02E004
4.29E+01
1.49E+02
1.76E*02
2.15EM03
1.25E+03
9.55E4.02
6.270E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10*E04

Effecuve Count
DOCF Release Release Efficiency Rate

(uCs) (uClcc) (cpm/uCVcc) (cpmimremtih
2.91E-04 6.51E+01 2.34E-06 0.00E*00 0.00E+00
1.81E000 2.33E+02 8.36E-06 1.79E*02 1.30E-03
2.21EE00 2.07E+04 7.42E-04 5.89E+01 4.37E-02
6.29E*00 1.47E+02 5.30E-06 4.31E*02 2.28E-03
4.62E#01 4.29E+02 1.54E-05 1.63E÷02 2.51E-03
3.66E-01 3.77E000 1.35E-07 4.63E*02 6.26E-05
3.60E-01 8.79E+02 3.15E-05 2.25E001 7.10E-04
1.12E+00 7.870E02 2.13E-05 5.50E+01 1.55E-03
8.87E001 5.28E+04 1.90E-03 4.82E+01 9.14E-02
4.78E+02 2.33E004 8,37E-04 7,16E+01 5.99E-02
6.24E001 5.23E+03 1.88E-04 1.69E-02 3.17E-02
1.04E-01 1.14E+01 4,09E-07 4.72E+02 1,93E-04
4.74E+00 7.92E001 2.84E-0M 3.11E+02 8.85E-04
1.15E002 2.59E401 9.31 E-07 8.07E.01 7.52E-07
1.10E+01 2.67E+01 9.58E-07 2.07E+00 2.75e-06
5.49E+01 4.500E01 1.61E-06 2.10E'00 3.39E-06
7.92E+00 3.09E011 1.11E-06 3.64E÷00 4.03E-06
2.32E.01 3.43E.01 1.23E-06 1.86E400 2.29E-06

DCF
rem-mrt3

uCl-vl
0.00E000
0.00E200
0.00E+00
0.00E*00
0.00*E00
0.00+E00
0.00E•00
0.000+00
0,00E,00
0.00E+00
O.00E*00
0.00E+00
0.00E+00
2.44E207
2.90E÷05
5.77E+05
7.60E+04
8.19E206

1:fecttve Count
DCF Release Release Efldency Rate

(uCs) (uCl/cc) (cpm/VCticc) (cprnmremil)
0.00E+00 6.54E+00 2.35E-07 0.00E+00 0.000+00
0.00E+00 2.34E+01 3.40E-07 1.TGE*02 1.50E-04
0.00E+00 2.08E+03 7.46E.05 5.89E*01 4-39E-03
0.00E+00 1.48E+01 5.32E-07 4.31E*02 2.29E-04
0.000+00 4.31E+01 1.5ME-06 1.63E*02 2.52E-04
0.0010+0 3.78E.01 1.36E-08 4.63E.02 6.29E-06
O.OOE+00 8.83E+01 3.17E-08 2.25E*01 7.13E-05
0.00E+00 7,91E+01 2.84E-06 5.500*01 1.56E-04
0.00E+00 5.31E+03 1.91E-04 4,82E+01 9.19E-03
0.00E+00 2.34E+03 6.41E-05 7.16E.01 6.02E-03
0,00EO0 5,260E-02 1.89E-05 1.69E+02 3.1gE-03
0.00E+00 1.15E+00 4.11E-08 4.72E*02 1.940-05
0.OOE+00 7.960E00 2.86E-07 3.11E*02 8.89E-05
6.04E+03 2.61E*00 9.36E-08 8,07E-01 7.55E-08
7.38E+01 2.68E*00 9.63E.08 2.87E+00 2.76E-07
2.48E+03 4.52E*00 1,62E-07 2.10E+00 3.41E-07
2.24E*01 3.10E+00 1,11E-07 3.84E*00 4.05E-07
3.890.02 3.44E*00 1.24E-07 1.86E080 2.30E-07

I

K)~

X

0)

CD

CO

Co

C-)

0

0
:3

CD
CD

Monitor convemrion factor CFOI (uCLcc-cpm) = 1.07E-02 uC/cc TEOE uC/cc Chl~dThyroid2,53E-D1 1,00E*02 :?.,6,I, 1.2?E-01 5.00E+02 ::,i,1 .. J:
1.2611-.01 ,5.00E+0.1' ::6:•.: .36E-02 2,ME,.02 ::::•q.•:

S 2.53•+00 1.OOE+03 ":1,,4Z:' 1,27E+00 5.00.E03 -,':b-
X/0 - 9.24E-05 sim'

Monitor effidendes from ERS-SFL-86-026 Upstream filtration (Podires reduced 0.01) Release (uCl/s)CFforTEDE - 5.24E*05 (Expressbon5)
2HVS-RQI-t09D Release Flow Rate = 5.90E+04 dm - 2.78E+07 ocis Release NuOW/s CF for Ct.ld Thlwod - 2.48E+05 (Expression 5)

Ut & U2 Activity Effective Count Effective Count
FHA Ratio DCF DCF Release Release Efficiency Rate DCF DCF Release Release Efficiency Rate

Isotope (Ca) fmrem-mnuCi-vi (uChs) (uCltcc) (cpmnuCt/cc) (cprrmmremfh) (mrem.mI/uC-mV) (uCft) (uChcc) (cpm/uCI/cc) (cpmhnmm/h)
Kr-83m 0.00E+00 0.00E+00 4.69E-01 0.00+E00 0.00E+00 0.00E+00 0.00.000 0.000+00 0.00E+00 0.00E+00 0.00E+00 0.00+E00 0.00E+00 0-00E*00
Kr-.85m 1.04E-03 3.07E-08 8.17E+02 2,50E.05 1.eIE-02 5.77E-10 1.79E+02 1.03E-07 0.00E+00 0.00E+00 7.61E-03 2.73E-10 1.79E+02 4.89r-08
Kr-O5 4.78E+02 1AIE.02 1.11212.0 1.8E.01 7.38E+03 2.65E-04 5.890+01 1.56E-02 0.00E+00 0.004E00 3.50E+03 1.26E-04 5.89E+01 7.40E-03
K4-87 0.OOE+00 O.00E+00 4.47E+03 0.OOE+00 0.00E+00 0.00E+00 4.31E+02 0.00E+00 O.00E+00 0.00E+00 0.000E00 0.00E+00 4.31E+02 0.00E+00
Kr-88 0.00E+00 0.00+E00 8.13E+04 0.00E+00 0.00E+00 0.00E+00 1.63E+02 0.001+00 O.00E+00 0.00E+00 0.OOE+00 0.00E+00 1.63E+02 0.00*E00
Kr-S9 0.00*E00 0.00+E00 1.02F+04 0.001+00 0.00E+00 00.00E+0 4.63E+02 0.00E+00 O.000+00 0.00.+00 0.00E+00 0.00E+00 4.53E-02 0.0OE+00
Xe-131m 4.66E802 1.37E-02 4.29E001 5.890-01 7.19E+03 2582-04 2.25E+01 5.81E-03 0.00E+00 0.OOE+00 3.40E+03 1.22E-04 2.25E+01 276E.03
Xe-133m 6.16E+02 1.82E-02 1.49E+02 2.71E+00 9.51E+03 3,41E-04 5.50E+01 1.88E-02 0.OOE+00 0.00E+00 4.51E*03 1.62E-04 5.50E+01 8.90E.03
Xe-133 3.23E*04 9.52E-01 1.76E+02 1.68+E02 4.99E+05 1.79E-02 4.82E+01 8.53E-01 0.00E+00 0.00E+00 2.36E+05 8.49E-03 4.82E+01 4.09E.01
Xe-135m 2.65r+00 7.81E-05 2.15E+03 1.682.01 4.09E+01 1.47E-06 7.16E+01 1.05E-04 0.002+00 0.00E00 1.94E+01- 6.96E-07 7.16E+0t 4.99E-05
Xe-135 6.10E+01 1.80E-03 1.25E+03 2.250+00 9.42E+02 3,38E-05 1.69E+02 5.71E-03 0.00E+00 0.00E+00 4.46E002 1.60E-05 1.69E+02 2.71E-03

Xe-137 0.00E+00 0.000+00 9.55E+02 0.000+00 0.000E00 0.00E+00 4.72E+02 0.00E+00 0.00E+00 0.00E+00 0.000E00 0.00*E00 4.72E*02 0.001+00
X9-138 0.00E+00 0.00.E00 6.27E+03 0.000,00 0.00E+00 0.00E+00 3.11E+02 0.00E+00 0.00E+00 0.00E+00 O.00DE00 0.00E+00 3.11E+02 0.000+00
1-131 5.20E-01 1.53E-05 4.66E+05 7.14E+00 8.03E+00 2.88E-07 8.07E-01 2.33E-07 2.44E+07 3.74E+02 3.81E*00 1.37E-07 8.07E-01 1.10E007
1-132 252E-01 7.43E-06 4.33E+04 3.22E.01 3.89E+00 1.40E-07 2.87E+00 4.01E-07 2.90E+05 2.15E-00 t.84E*00 6.62E-08 2.87E+00 1.90E-07
1-133 3.35E-02 9.87E-07 1.26E-+05 1.26E.01 5.17E-01 1.86E-08 2.10E+00 3.90E-08 5.77E+06 5.70E+00 2.45E-01 8.80E.09 2.10E+00 1.85E-08
1-134 0.00G+00 0.00E+00 2.69E+04 0.00+E00 0.00E+00 0.00E+00 3.64E+00 0.00*E00 7.602+04 0,00.E00 0.00G*00 0.00E+00 3.64E+00 0.000E00
1-135 2.23E-05 6.57E-10 7.10E+04 4.67E-05 3.44E-04 1.24E-11 1.86E+00 2.30E-11 1.19E+06 7,82E-04 1.63E-04 5.88E-12 1.86E+00 I,0ge-11

3.39E+04 1.81E402 9.09E-01 3.82E+02 8.92E-03 4.311-01

Monitor conversion factor CFI I (uCVcc-cpm) = 1,07E,02 uCVcc TEDE :--:. : uCi/cc Child Thyroid :::::.:.:..
9.73E-01 I.00E+02 -:9.DgEl01-:I 2.31E+00 5.000E+2 .:,:,2i15E.•02::-
4.8•E-01 5.ooe+01 -:4.6. i:6601- 1.15E+00 2.50E0+02 :3.580Bo':::
9.73E+00 1.00E+03 .9.090*.2.: 2.31E+01 5.00E+03 ::.215E+03:.
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Monitor efficiencies fromn ERS-FI.-8B-028 Upstream fltration fiodlne reduced 0.01)
X/0 - 9.24E-05 s/mr

Release (uCis) CF for TEDE = 2.20E+05 (Expression 5)
Rdessen f'uCtsnl CF tor Child Thwhid = I .22E+fl4 ,tEsornsstn 51

2HVS'ROI-1090 Release Fl Rate - 5.90E+04 dm I 2.78E+07 crA Release (uCt/al CF for Child Thwold - 1.22E+05 lExnresslon5)
UI a U2 Activity
RCCA Ratio

Isotope (C0)
(r-$3m 3,62E+01 2.48E-03
Kt-85m 9.125+01 5.91E-03
(r-85 2,22E+02 1.44E.02
0i-47 5.22E+01 3.38,-03
Qr-e8 1,63E+02 1.06E-02
(r-89 3.75E+00 2.44E.04
Ke-131m 1.85E602 1.21E.02
Ke-133m 2.23E602 1.45E-02
Ke-133 1.32E+04 8.56E-01
Ke-135m 1,42E+02 9.21E-03
Ke-135 1.056E+03 8.87E-02
Ke-137 9.68E+00 6.28E-04
le-M38 3.38E+01 2.19E-03
A131 4.53E-01 2.946-05
A132 1.56E-02 1.01E-06
A33 1.55E-0l 1.00E-05
1-134 9.29E-03 6.02E-07
.135 5.80E-02 3.76E-06

1.54F+04

, , . •. . . • . . • ,,

DCF
(mremmrn-/uCu-)

4.69E-01
6.17E+02
1.12E+01
4.47E6.03
1.13E6404
1.02E+04
4.29E+01
1.49E+02
1.758E02
2.151103
1.25M+03
9.55E602
6.27E+03
4.661+05
4,33E+04
1.28e+05
2.69E+04
7.10E+04

.Itecfive Uount
DCF Release Release Efficiency Rate

(uC/s) (uCVcc) (cpmuCt/cc) (cpmlmremnh)
1.16E-03 5.45E+02 1.96E.05 0.00E+00 0.00E+00
4.53E+00 .306•+03 4.67E605 1.79E602 8.37E-03
1.81E-01 3.17E+03 .14UE04 5.,91*01 6.70E-03
1.51E+01 7.45E+02 2.68E-05 4.31E+02 1.15E-02
1.19E+02 2.33E303 8.35&05 1.63E+02 1.36E-02
2.49E+00 5.37E+01 1.93E-6 4.63E+02 8.92E-04
517E-01 2.65E+03 9.53E-5 2.25E+01 2.14E-03
2.15E+00 3.18E+03 1.14E-04 5,50E+01 6.29E-03
1.511+02 1.86E+05 6.77E.03 4.82E+01 3.26E-01
1.98E+01 2.03E+03 7.2E-05 7.16E+01 5.21E-03
8.59E+01 1.51E+04 5.434-04 1.69E+02 9.1E-02
5.99E-01 1.38E+02 4.96E-06 4.72E+02 2.34E-03
1.37E+01 4.82M+02 1.73E.05 3.11E+02 5.39E-03
1.37E+01 6.47E+00 2.32E-07 8.07E641 1.87E-07
4.38E-02 2.23E-01 8.00E-09 2,87E+00 2.29E-08
1.29E+00 2.21E+00 7.94E-08 2.10E+00 1.67E-07
1.62E-02 1.33E-01 4.76E609 3.64E+00 1.73E-08
2.67E-01 8.2E-01 2.97E.4 1.86E+00 5.53E-08
43•12+1,02 4dROF.0I

DCF
(M rern-mS/uam-

0.00E+00
0.00E+00

0,00E+00
0.00E+00
0.OOE+00
0.00E+00
0.00E+00
0.0OE+00
0.00+O00
0,00E+00
0.00E+00
0.00E+00
2.44E+07
2,90E+05
5.77E+06
.7.60E+04
1.19E+06

Etffecuve Count
DCF Release Release Effidency Rate

(uCLs) (uCi/cc) (cpmAsC/cc) (cpmhnremnh)
0.006E00 3.01E+02 1.08E-05 0.00E+00 0.006E00
0.006+00 7.19E+02 2.58E-05 1.79E+02 4.62E-03
0.00+E00 1.75E+03 6.29E-05 5.89E+01 3.70E-03

.0006+00 4.12E+02 1.48E-05 4,31E+02 5.37E-03
0o.00E+00 1.29E+03 4.62E-05 1.63E+02 7.52-03
0.006+00 2.97E+01 1.06E-06 4.63E+02 4.93E-04
0.00E+00 1.47E+03 5.27E-05 225E+01 1.19E-03
0.00+E00 1.76E+03 6.32E-05 5.506E01 3.47E-03
0.OOE+00 1.04E+05 3.74E-03 4.82E+01 1.80E-01
0.006E00 1.12E+03 4.02E-05 7.16E+'01 2.889-03
0.00E+00 8.36E+03 3.00E-04 1.696202 5.07E-02
0.00+E00 7.63E+01 2.74E-06 4.72E+02 1.29E-03
0.00E+00 2.67E+02 9.57E-06 3.116E02 2.98E63
7.17E+02 3.572+00 1.28E-67 8.07E-01 1.04E-07
2.93E-01 1.23E-01 4,42E-09 2.87E+00 1.27E608
5.60E+01 1.22E+00 4.39E-08 2.10E600 9.22E-08
4.56E-02 7.33E.02 2.63E49 3,64E+00 9.56E49
4.47E+00 4.5764-01 1.64E-08 $.86E+00 3.05E-06

N,

0
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(C)
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CD"

Monitor conveWon factor CFII (uCl/c-cxpm) = 1.071-02 uCTcc0 .:.T.:.ErD:E:.:. uisacc Child'Thyed .:.•:.:-'0;::.:.:
5.14E-01 1.00+E02 1:;; .-0 E 1.26+00 5.00E+02 :::3•0".:
2.57E-01 5.00E+01 ::;,4.. 7.10E-01 2.50E+02 ::;M•,0..::
5.142+00 1.00+E03 Y:806402: 1.422+01 5.00E+03 :'-1n.3,.
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Monitor eflicjenie from ERS-SFL-86-026
1 f

Upstream fItratlon (lodines reduced 0.01)
X(10- 9.24E-05 shn'

Release (uClS) CF for TEOE o 7.15E+05 (Expresslon 5)
Release NOW~s CF for Child Thwrild - 3.952+04 IFxnaaaks 51i6&;ý ;9 - Yf 0.. 1- -- 4-

t1501p0,
Kr-83mn
Kr-O
Kr-85
Kr-87
Kr-88
Kr-89
Xe-131mn
Xe-133in
Xe-I 33
Xe-1135m
Xe-I 35
MAN 3
X0-11 38
1-131
1.132
1-133
1-134
3-435

U2 only Activity
LOCA RCS Ratio

(CI)
t.34E-03 2.27E-05
5.53E-03 9.39E-05
3,27E+01 5.55E-01
7.04E-04 1.19E-05
6.02E-03 1.02E-04
2.92E-08 4.96E-10
1.18E+00 2.OOE-02
1.81E.01 3.07E.03
2.48E+01 4.21E-01
1.21 E-02 2.05E-04
1.85E-02 3.16E-04
1.19E-07 2.02E-09
1.32E-05 2.24E-07
5.4 1E2-03 9.I8E-05
3.62E.03 6.14E-05
1.38E-03 2,34E-05
3.61 E-05 6.13E-07
3.76E-04 6.38E-06
5.89E401

OCIF
(Mwantwr~i2AC)-

4.69E-01
6.17E+-02
1.122401
4.47E+03
i.13E'-04
1 .02E.04
4.29E4*i
1.49E+02
1.76E+02
2.15E+03
1.25E+03
9.55E+02
6.27E+03
4.66E+05
4.33E+04
1.28E+05
2.69E+04
7.10E+04

Efectve
DCF

1.07E-05
7.67E-02
6.22E+00
5.34E-02
1.15E+00
5.06E-06
8.59E-01
4.58E-01
7.41E+01
4.42E-01
3.956-01
1.93E-08
1.40E-03
4.28E+01
2-66E+00
3.00E+00
1.65E-02
4.53E-01
1.33E+02

Release
(uCIs)

1.63E+01
6,74E+01
3.97E+05
8.54E+00
7.30E+01
3.54E-04
1.43E+04
2.20E+03
3.01E+05
1.47E+02
2,26E+02
1.44E-03
1.60E-01

6.56E+01
4,39E+01
1.67E401
4.38E-01
4,S8E*00

Release
(uCUcc)
2.78E-06
1.15E-05
6.78E-02
1.46E-06
1.25E-05
6.05E-1 1
2.45E-03
3.75E-04
5.14E-02
2.51E-05
3.85E-05,
2.47E-10
2.74E-08
1.12E-05
7.50E-06
2.86E-06
7,48E-08
7.79E-07

Count
Effidency Rate

(cpmAtCunc) (cpm/mrernfh)
O.00EO00 O.00E00
3.20E+07 3.67E+02
3.60E+07 2.44E+05
3.73E+07 5.44+01
3.05E+07 3.81E+02
3.72E+07 2.25E-03
2-44E+07 5.97E+04
2.88E+07 1.07E4-04
1.80E+07 9.25E+05
7.22E205 1.81E+02
3.88E+07 1.49E+03
3.78E+07 9.32E-03
3.52E+07 9.64E-01
2.98E.05 3.34E200
3.72E+05 2.79E+00
3.69E+05 1.05E+00
3,78E+05 2.82E-02
3.49E+05 2.72E-01

3.442+08

DCF
(mrem.m

3
/uCJ-v)

O.OOE+00
O.OOE+00
O.OOE+O0)

0,00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.OOE+00
0.00E+00
OOOE+00
O.OE+00
OOOE+00
2.44E207
Z90E+05
5.T7E+06
7,60E+04
1.19E+06

.tFO livC
DCF Release

(UCUs)
0.OOE+00 8.98E-01
0.00E+00 3.714E00
O.O00E00 2-19E+04
0.00E+00 4.72E-01
0.OOE+00 4.03E+00
0.00E+00 1.96E.05
0.OOE.00 7.91E+02
0.OOE+00 1.21E+02
0.00E+00 1.66E+04
0.002+00 8.11+E00
0.00E+00 1.25E+01

.002E"00 7.97E-05
0.00OO00 8.85E-03
Z24E-03 3.63E+00
1.78E+01 2.43E+00
1.35E+02 925E.01
4.66E-02 742E-02
7.59E+00 2.52E-01
2.40E203

Release
(uCdcc¢)

1.53E-07
6.33E-07
3.74E-03
8.08E-08
6.89E-07
3.34E-12
1.35E-04
2.07E-05
2.84E-03
1.39E-09
2.13E-06
1.38E-11
1.51E-09
0.1SE-07
4.14E-07
t.58E-07
4.13E-09
4.31E-08
6.75E-03

Count
Effidency Rate

(cmuCl/cc) (cvmhmremfln)
O.OOE400 0.00S+00
3,20E+07 2.03E+01
3.60E+07 1.35E+05
3.73E+07 3.01E+00
3.05E+07 2.10E+01
3.72E+07 1.24E-04
2.442+07 3.30E+03
2.86E+07 S.93E+02
1.80E+07 5,11E+04
7.22•+06 1.00E+01
3.86E+07 8.21E+01
3.78E+07 5.15E-04
3.52E+07 5,32E-02
2.9E+05 1.84E-01
3.72E+05 1,54E-01
3.69E2+5 5,82E-02
3.78E+05 1.56E.03
3.49E+05 1.50E-.02

I .A9E05

CD,

0
0

Moni~tor converinfactor CFIlI(vu=-p)= 5.56E-08 UCu/= T ;EDE •:'.: u•c Child Thyri ''W"

1.91E+01 1.00E+02 .:-3.44408w:| 5.282+00 5.00E-02 2::.9S' 0.::

,9.E+00 5.002+01 :: 2.64E+00 2.50E+02 :::.4,r1-'7
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Monitor effidenes from ERS-SFL-B5-026
•I1Uf.l._fIAIVR

Upstream filtration (iodines reduced 0.01)
0f - 924E-05 sire

3

Release (uCVs) CIF for TIEDE = 2.94E*05 (Expression 5)
Release (uCVils CF for ChdThoi flI fxesonSO A.i=4 ,.,.I.t

Release R Ra - 2 OQE+03 crm 9 44E+05 We
U2 only Activity
GWS Ratio

Isotope (CP)
Kr-83m 3.16E+00 1.44E-03
Kr-85m 1,149-01 $.15E-03
KI-85 5.17E+02 2.34E.01
K1-87 0.71E-00 3.035-03
K1-88 2.20E+01 9.94E-03
Kt-89 2.39E-01 1.08E-04
Xe-131m 1.98E-01 8.95E-03
X&-133m 2.79E*01 1.285E-02
Xe-133 1.50E*03 6.70E-01
Xe-i 35m 3.60DE00 1.72E-03
Xe-135 9.81E401 4.43E.02
Xe-137 6.305.01 2.5E-.04
Xe-138 2.61*E00 1.18E-03
1-131 0.001+00 0.00•+00
1-132 0.001E00 0.00E+00
1-133 O.OOE÷00 0.00E+00
1-134 0005D.0 00.00
1-135 0.00E÷00 0.00E-00

221E)03

Effective Count
OCF DCF Release Retease Efficiency Rate

(mMm-msA4t-vi (uCI~s) (uCicc) (cpmduCl)cc (cmvremft)
4.69E-01 6.74E-04 4.23E+02 4.48E-04 0.00E+00 O0.0E+00
&.17E+02 4.21E500 1.525E03 1.61E.03 3.20E507 5.14E÷04
1.12E*01 2,62E500 6.88E+04 7.28E-02 3.60E507 2.62E+06
4.475E03 1.36E-01 8.92E+02 9.45E-04 3.73E-07 3.53E404
1.13E-04 1.12E+02 2.93E-03 3,10E.03 3.05E+07 9.46E504
1.02E-04 I.IOE+00 3.18E.01 3.37E-05 3.72E507 1125E03
429E.01 3.84E.01 2.83E-03 2.79E-03 2.44E+07 6.615E04
1.49E+02 1.88E+00 3.71E503 3.93E-03 2.865E+07 1.12E-05
1.76E+02 1.19E+02 1.99E.05 2.11E-01 1.80E+07 3.80E+08
2.15E+03 3.69E-00 5.05E&02 5.35E-04 7.22E÷06 3,86*03
1.25E+03 6.54E+01 1,30E504 1.38E-02 3.86E+07 5.33E405
9.535E+02 2.72E.01 0.38E.01 6.SE-05 3.786E07 3.35E+03
6.27E+03 7,39E-00 3.47E*02 3.68E-04 3.525E07 129E+04
4.66E+05 0.0*E+00 O.O05÷00 0.00.E00 2.98E+05 O.OOE+00
4.33E+04 0.005E00 O.00E+O0 0.00E+00 3.72E+05 0.005E00
1.28E+05 0.00E500 O.005.00 0.00E+00 3.89E+05 0.005E00
269E+04 0.005*00 .000E500 0.005,00 3.78*05 0.00+E00
7.10E+04 0,00GE00 O.OOE.00 O.00E+00 3.49E+05 0.00E-00

3.22E+02 7.34E*08

DCF
fmrnem-MlA/C1-Y)

0.00E+00
0.00E+00
0.00E+00
O.OOEO00
0.00E+00

0,00E.-00
O.OOE+00
0.00E+00
O,OOE+O0

0.00E+00
0.00E+00
0.00E.00
0.00E+00
2.44E.07
2.90•+05
5.77E+06
7.605E04
1.19E+06

Effective
DCF Release

(tiCIuS)
O.OOE+00 CODIV/I
0.00E.00 IVN/0t
O.OOE+00 #DIVAN
0.005E00 #DIVIAt
O.OOE00+ #DIVAN
0.OOE+00 #DIVA0A
0.00E+00 ODIV/0
O.OE+00 UOtMAN
0.OE5+00 #OIVIO
O.00E+00 #DIVNO
0.001500 #DN/0I
0.OE+00 #DIVAN
0.00+E0O #DIVAN

O00E+O 0 #DMIVf•
0.00E5+0 #DIVIW0
0.00E+01 #DIV1O1
0.00E '00 NOlVAl
0.00E00 #NO11
0.001E00

Count
Release Effidency Rate
(uCV/c:) (cprThUCCVc) (cpmlmremrfh)
#DrV/0I O.OOE00 0 0MIVAN
ODIVIAt 3.20E507 -ONVAM
#DN/10 3.60E+07 *09//W
#DIVONI 3.735E07 #ONV1
#*N/Ot 3.05E207 XDN/Cl
#0D90l 3.72E-07 -DIV/C
#DIWOI 244E507 #0W/•
*DIV/C 2.86E+07 #OIVAON
#09/101 1.805+07 AD0W/C
#DIV/I 7.22E+05 #01/OI
#*DIOt 3.86E-07 #DrV/0l
#D0/O! 3.78E+0? #OOlOl
#DFVIO 3.52E+07 UDI/OM
#DIV/0l 2.981-05 #NorOi
#DiV/0i 3.72E-05 #0DV/Cl
#DiV/0l 3.69E+05 #Dfi/OI
#DNwI 3.785+05 OD0/Cl
#Da1Oi 3.40E+05 #DW/Cl
*MOIAM #9/V1W

fI%
In

717

(D
CD
G)

Montor conetio facts CF 1(uC/cc.cpm) - 2.79E.08 uCticc rsos .-: P-:o~:-I UCU=c W~ld Thyroid .- C:hrr.-
2.05E+01 11.00E+02 >::.2~0I #0W/Cl 5.005.02*::#w0::
1.02E.0i 5.00501 :::MO~: #W/Ct 2.50E-02 ::#rCI.:
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a I-?-

Moato efic~cesfrom ERS-SFL-86-026
X/Q 9 9.24E-05 aM3

Relese (uClI3) CF for TEDE - 5.31+E04 (E.jreeon 5)
Release (uCVs CF for Child Thyrosd = 2.E3E÷03 (Exomsslon 5II• _._;J' -t

eas ow . I
u2 oty Acwviry
SGTR Ratio

Isotope (Ci)
Kr-83m 2.874E00 5.13E-04
Kr-8Sm 0.79E+00 1 .57E.03
04r-58 0.29E+02 1.48E-01
Kr-87 4.91E+00 8.77E-04
Kr-88 1.57E+01 2,80E-03
Kr-89 5.20E-02 929E-06

oe-131m 3,42E+01 6.11E.03
Ke-133m 3.25E+01 5.BOE-03
Xe-133 2.13E+03 3.BOE-01
Xe-135m 2.112E+03 3.77E-01
Xe-135 4.07E+02 7,27E-02
Xe-137 1.57E-.01 2.BOE-05
Xe-138 1.56E00 2.79E.04
1-131 5.94E200 1.08E-03
1-132 2,04E+00 3.64E-04
1-133 8.76E+00 1,56E.03
1-134 9.49E-01 1.69E-04
1-135 4.84E-0 8.64E-04

5.60E.03

DCF
(mrem-m/CI-v)

4.69E401
8,17E+02
1.12E+01
4.47E+03
1.13E204
1.022+04
4.29E+01
1.49E-02
1.76E+02
2.15E+03
1.25E+03
9.551E202
6.27E+03
4.66E+05
4,33E+04
1.28E+05
2.69E+04
7.10E+04

E•ffective Count
DCF Release Release Effitency Rate

(uCi/s) (uCl/cc) (cpm/uCVcc) (cpmrn/mre.h)
2.40E-04 2.72E+01 1.05E-05 0.00E+00 0.0DE+00
1.28E+00 8.33E+01 3.23E-05 7.72E+03 2.49E-01
1.66E+00 7.86E+03 3.04E-03 4.50E+01 1.37E-01
3.92E+00 4.66E201 1.80E-05 8.00E+03 1.44E-01
3.17E+01 1.49E202 5.76E-05 1.13E+04 6.51E-01
9.47E-02 4.93E-01 1.91 E-07 1.49E+04 2.84E-03
2.62E201 324E+02 1.25E-04 1.74N+02 2.18E-02
8.65E-01 3.08E+02 1.19E-04 1.04E+03 1.24E-01
6.7TE+01 2.02E+04 7.82E-03 7.85E+01 6.14E.01
8.10E+02 2.00E+04 7.74E-03 8.36E+03 6.47E+01
9.09E+01 3.88E+03 1.49E-03 9.74E+03 1ASE+01
2.68E.02 1.A9+00 5.76E-07 3.56E-03 2.05E-03
1.75E+00 1.48E+01 5.72E-08 1.15E+04 6.5BE-02
4.94E+02 5.63E+01 2.18E-05 1.07E204 2.33E-01
1.58E+01 19.3E201 7.49E-06 2.90E+04 2.17E-01
2.00E+02 8.31E+01 3.21E-05 1.06E+04 3.41E-01
4.56E+00 9.00E+00 3.48E-06 2.88E+04 9.96E-02
6.14E+01 4.592E01 1.78E-05 1.18E+04 2.10E-01
1.79E+03 8.24E+01

DCF

(mrem-m (uCi-y)
O.OOE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.OOE+00
O.OOE+00
0.00E+00

0.0011+00
0.00E.00
O.OOE+O0
0.002+00

2.44E+07
2.90E+05
5.7rE+06
7.60E04
1.19E+06

Eufective
DCF Release

(uCt/s)

0.00E+00 1.35E.00
0.00E+00 4.13E+00
0.00E+00 3.89E+02
O.OOE+00 2.31E200
O.OOE+00 7.37E+00
0.00+00 2.44E-02
0.00E+00 1.61E-01
0.00E+00 1.53E+01
0.00E.00 1.00E03
0.00E.00 9.91E+02
O.00E+00 1.912+02
0,002E00 7,37E-02
0.00E+00 7.33E-01
2.59E+04 2.79E+00
1.06+E02 9.5BE-01
9,03E+03 4.11E+00
1.29E+01 4.46E-01
1.03E+03 2.27E+00
3.61E+04

Release Flliclency Rate
(uCi/cc) (cpmiuC/cc) (cpmirmemVf')

5.22E-07 0.00E+00 0.00E+00
1.60:-06 7.72E+03 1.23E-02
1.51E-04 4.50E+01 6.78E.03
8.92E-07 8.00E+03 7.14E.03
2.65E.06 1.13E+04 3.22E-02
9.45E-0g 1.49E+04 1.41E-04
6.22E-06 1.74E+02 1.08E-03
5.91E-06 1.04E+03 8.14E-03
3.87E-04 7.85E+01 3.04E-02
3.83E-04 8.36E+03 3.21 E+00
7.40E-05 9.74E+03 7.20E-01
2.85E-08 3.56E-03 1.02F-04
2.84E-07 1.15E-04 3.26E-03
1.08E-06 1.07E404 1.162-O2
3.71E-07 2.90E+04 108E-02
1.59E-06 1.06E+04 1.69E&02
1.72E-07 2.6BE+04 4193E-03
B.BOE-07 1.182E04 1.04E-02
1.02E-03 4.081+00

C,,
C',

*

0

0

F,
0

5-

CD
L~)

Moritorcormarstor, factor CFIt (urCJ/c-cpm) = 2.50E-04 u~lcc
2.002*00

I 1.03E-00

TEDE70 - cp-."" uCl/cc Child Thyroid :,: ::".
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Beaver Valley Power Station
Health Physics Technical Position/Evaluation/Calculation REVISION: 7
Subject: No.: Page:
BVPS-U2 Gaseous Radioactivity Monitor ERS-MPD-93-008 36
Emergency Action Levels Addendum 1

This Addendum is added to calculate the Main Steam monitor EAL values using the release flow rate
of 890,000 Ibm/hr that was used in previous revision. This change was requested by Fleet ER,
following discussion of the change made in Revision 6. It was felt that additional research was
needed to determine and justify any change to the Revision 5 value before any new value is used.
Consequently, the previous Revision 5 flow rate of 890,000 Ibm/hr is used and the EAL value is
recalculated in this Addendum. The calculations performed below do not differ from those performed
in Revision 6, and are described earlier in this Technical Evaluation.

The main steam exhaust flow rate in cfm is calculated as follows:
The maximum release rate from an open main steam safety valve of 890,000 Ibm/hr1 at
1075 psig (1089.3 psia) is used at the basis for the main steam exhaust flow rate. The
specific volume is 0.4051 ft 3Ilb at saturation conditions.

6009 ft3/min = (890,000 lb/hr) * (0.4051 fW3/lb) * (1 hr/60 min)

For use in the calculations, spreadsheet math is used to convert this to units of cc/s:

2.836E6 cc/s = (6009 ft3/min) * (1 min/60 s) * (2.832E4 cc/ ft3)

Using this revised flow rate, the Main Steam monitor EAL values are recalculated using all other input
parameters and math identical to those used in Revision 6. The revised EAL values using the
Revision 5 release flow rate of 890,000 Ibm/hr are:

Main Steam:
2MSS*RQI-101A,B,C

SAE GE
SGTR 1.88E+00 1.88E+01 TEDE

4.65E-01 4.65E+00 THYROID
Minimum Value = 4.65E-01 4.65E+00

2MSS*RQI-101A,B,C EFF
Minimum Value 1.32E+06 1.32E+07

Addendum 1 References

1. Unit 2 UFSAR Section 10.3.3



Mwilai-efioen ft..mn ERS-51Ft.-88-26
X/O 0.24E-05 elm/

Release (uCls) CF for TEDE - 5.31 E404 (Expression 5)
-4,

Release Wits) CIF for Child . 2 63E
U2 unly Activity
SGTR Ratio

Isoope (Ci)
0r-83m 2.87E-00 5.13E-04
(r-85M 8.79E+00 1.57E-03
(r-85 8.29E-02 1.48E-01
,r-87 4,91E500 8.77E-04
r-"8 1.57E+01 2.80E-03

er-89 5,20E-02 9.29E-08
(e-131m 3.42E501 6.11E-03
Ke-133m, 3.25E-01 5.80E-03
Ke-133 2.13E+03 3.80E-01
Ke-135m 2.111E.03 3.77E-01
4e-135 4.07E+D2 7.27E-02
(e-137 1.57E-01 2.80E-05
Ke-138 1.56E.00 2.79"-04
-131 5,94E+00 1.061-03
.-132 2.04E500 3.64E-04
-133 8,76E+00 1.56E-03
1-134 9A9E-01 1.69E.04
.135 4.84E+00 8.64E-04

OCF
(mwm.-m'ACl-vl

4.6E..01
8.17E+02
1.12E501
4,47E+03
1.13E.04
1.02E+04
4.29E+Ot
1.49E+02
176E1+02
2.15E+03
1.25E+03
9.55E*02
&.27E+03
4.66E.05
4,33E504
1,28E-05
2.69E504
7,10E.04

Effective Count
DCF Release Release Efficiency Rate

(uCUS) (uClvcc) (cpmIuCI10c) (cpnimrenh)
2.40E-04 2.72E+01 9.59E-06 0.00.E00 O.00E+00
1.28E+00 8.33E*01 2.94E-05 7.72E+03 2.27E-01
1,66E500 ?.8SE603 2.77E-03 4.50E+01 1.25E-01
3.92E500 4.66E501 1.64E-05 8.00E+03 1.31E-01
3.175E01 1.49E502 5.25E-05 1.13E504 5.93E-01
9.47E-02 4.93E-01 1.74E-07 1.49E+04 2.59E-03
2.62E-01 3,24E*02 1.14E-04 1.74E+02 1.99E-02
8.65E-01 3065.02 1.09E-04 1.04E +03 1.13E-01
6.70E501 2.02E+04 7.12E-03 7.85E+01 5.59E-01
8.10E502 2.05E+04 7.05E-03 8.36E503 5.90E+01
9.09E501 18E+03 1.36E-03 9.74E.03 1.33E -+0
2.68E-02 1.495200 5.25E-07 3.58.E03 1.67E-03
1.75'E 00 1.48E-01 5.21E-06 1.15E+04 8.00E-02
4.94E502 5.63E51 1.99E-05 11.07E504 2.12E-01
1.585E01 1.93E+01 6.82E-06 2.90E+04 1.98E-01
2.005402 8.311E01 2.93E-05 1.065E04 3.10E-01
4.56E500 9.00EE40 3.17E-06 2286E804 9.07E-02
6.145.01 4.59E-01 1.62E-05 1.185E04 1.91E-01
1.75E*03 7.51E.01

OGF
(mrem..mlluCl-v)

0.OOE+00

0,00E+00
0.00E+00

0.00E*00
O.00E+00
0.OOE+00
0.00.E00
O.0OE+OD
O.OOE+00

0.00E-00
0,00E+00

2.44 +07
2.90E+05
S.E7.06
7.80E504
1.19E506

Effective
OCF

0.00E+00
0,005.00
0.OOE.00
0.00E1,.00
0.00E+00
0.00*E00

0.00E+00
0,00E.00
0.00E5.0
0.OOE+00
O.OOE+00
0.OE+00
0.00+E00
0.O00+00
2.59E504
I.OE+02
9.03E+03
1.29E+01
1,O3E+03

Release
(UCVI)

1.35E+00
4.13E+00
3.89E+02
2.31E+00
7,37E.00
2.44E-02
I.61SE01
1,53E+01
1,00E+03
9.01E+02
1.91E.02
7.37E-02
7.33E-01
2.79E+00
9.58E-01
4.11tE+0
4.46E-01
227E+00

Count
Release Sificiency Rate

(uCl€cc) (c mUCtUcc) (cpmamremm)
4.75E-07 000.E+0 ,00.E00
1.46E-06 7.72E-03 1.12E-02
1.37E.04 4.50E501 6.18E-03
8.13E-07 6,005E03 6.505-03
2.60E.08 1.13E504 2.94E-02
8,61.-09 1.49E504 1.285E.4
5.6E-08 1.74E502 9.85E-04
5.38E.06 1.04E503 5.60E-03
3,63E.04 7.85E-01 2.77E-02
3.49E-04 8.36E+03 2.02E+00
6.74E-05 9,74E+03 6.56E-01
2.60E-08 3.565E03 9.25E-05
2.58E-07 1.15E+04 2.97E-03
0.635-07 1.07E+04 1.05E-02
3.38E-07 2.90E+04 9.79E-03
1,45-06 .065E.04 1.54E-02
1.57E-07 2.BE8+04 4.49E-03
6.01E-07 1.185+04 9.46E-03

971;: 14. 77"F+t

.0

0

-U

C,)5 GOE-03 3SIE-04 927'E.@4 3 72E+00

Mwitr cnvesionfacor IFS (uI~ccpm - 250E04 ~i~c TEE %UCC hil 7505l
Monitor ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ A covteo latiý u~ocm .0-4u~C., ::-: u 5ic h00Ehrod:...:02 n-::1.688E00 .OE 2 :::-.:I51E43- 4.6512-011 6050 -- ~3-

0.3B5-al 5.00112011 ::-:3-:SE1 43:-:- 132E-01 2.50E+02 ::99.0:
____________________________________________________________________ 188E01 1.00E+03 ----- "- 4,855.00 5,00E.03 :46*4

MwCo
(D~

CDC

0

>0

±0

CIO
4.

~0

US

U,

(~1

El

0
U,

0l

0

01

0
51

wD

CD

CD

rnm

z
"-4



7. ERS-SFL-88-027, "Process Safety Limits, Alarm Setpoints and EAL Indicator
Value for 2CHS-RQ101 A/B," Revision 3
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PURPOSE

The purpose of this calculation is to determine the alarm setpoints (alert and high) for the Unit 2
letdown radiation monitor, CHS-RQ101A/B high range and low range channels. This revision
incorporates changes necessary to reflect implementation of Unit 2 Technical Specification
Amendment 1011. This Amendment lowers the reactor coolant system Technical Specification
allowed activity limit which forms the basis for the monitor alarm setpoints. Also the monitor indication
(without consideration for instrument error) associated with an RCS activity concentration of 21 uCi/g
is calculated.

DISCUSSION

The basis for the CHS-101A/B alarm setpoints is discussed in the Unit 2 NRC SER section 4.2.4.22
which states "The reactor coolant letdown monitors - which include high- and low- range offline liquid
monitors in the reactor coolant letdown line that can detect conditions that indicate fuel rod failure...".
Further the Unit 2 UFSAR3 Section 4.2.3.3 states "Provisions for detection of fuel rod failure include
high- and low-range off-line liquid monitors in the reactor coolant letdown line as discussed in Section
11.5.2.5.10". UFSAR 4 Section 11.5.2.5.10 provides a general description of monitor configuration and
function, but does not mention the alarm setpoints. These documents establish the licensing basis for
the monitor and monitor alarm function. Note that the extent of fuel failure or any other specifics
regarding the alarm setpoints is not mentioned.

Calculation History:
SWEC 12241 UR(B)-410-1 (1986)5
This calculation package initially provided high range monitor alarm safety limit values based on 1%
failed fuel (high setpoint) and the Technical Specification RCS concentration limits (alert setpoint), and
low range monitor alarm safety limit values based on expected RCS activity (high setpoint) and 0.05%
failed fuel RCS concentration (alert setpoint). Revision 1 was made after it was discovered that,
although there are two monitors, they feed a common alarm channel. Therefore, only one each of a
high and an alert setpoint are possible. The revision I setpoints were based on the Technical
Specification RCS concentration limits (48 hour action limit of 1.0 ltCi/g DEl-1 31) for the high setpoint,
and the alert setpoint was set at 75% of this value.

ERS-SFL-88-027-1 (1989)6
This calculation revised the monitor setpoints using updated monitor isotopic efficiencies. The
previous SWEC calculations were performed using preliminary vendor calibration data. This
calculation maintained the setpoint bases established in 12241 -UR(B)-410, Rev. 15.

ERS-SFL-88-027-2 (1999)21
This revision was made to address source term changes resulting from Unit 2 Technical Specification
Amendment 1011. This Amendment lowers the Technical Specification reactor coolant system (RCS)
activity concentration limit from 1.0 ptCi/g dose equivalent iodine 131 (DEI-131) to 0.35 JiCi/g.
Additionally, the basis for defining DEI-131 is changed to use dose conversion factors based on ICRP
26/307.8 and taken from Federal Guidance Report 119. (These changes had been previously
implemented at Unit 110.) Additionally, this calculation incorporates a recent update made to the
design RCS activity concentrations11'12.
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This information is used to derive the revised Technical Specification reactor coolant system (RCS)
activity concentration limit for each radioisotope. Also, this change has a significant impact on the
calculated alarm setpoint and monitor conversion factor (CF1 1). The impacts are further discussed in
the RESULTS section of this calculation package.

ERS-SFL-88-027, Rev. 3 (2011)
Added the letdown radiation monitor indications that correspond to an RCS concentration equivalent
to 21 uCi/g dose equivalent iodine-131 (DE 1-131). This value is proposed for use as part of the NEI
EAL upgrade project for EAL SU9. Updated references. Updated the source term/basis to use
12241-UR(B)-484 19 data.

Comparison to Unit 1:
The Unit 1 letdown radiation monitors setpoints are based on an RCS activity concentration with 1%
failed fuel13 . The high-high alarm is set to actuate at an RCS concentration while operating with 1%
failed fuel and the high alarm is set to actuate at an RCS concentration while operating with 0.5%
failed fuel. These concentrations are much higher than the Technical Specification activity
concentration limits. The difference between the two Units is apparently due to the SWEC analyst's
decision to select the Technical Specification activity concentration limits as the setpoint basis (rather
than the originally used 1% failed fuel) when revision 1 of 12241-UR(B)-410 was performed. Using
this as the setpoint basis will cause the Unit 2 monitor to alarm with a lower amount of failed fuel as
compared to that for Unit 1.

Because of the difference discussed above, a different methodology must be used to determine the
activity concentrations between the Units. At Unit 1, with the setpoint based on activity concentration
with 1% failed fuel, it was necessary to make adjustments in the source term to consider that
additional RCS clean-up will occur when the letdown system is operated at a flow rate higher than 60
gpm, the value at which the design activity concentrations were calculated. A higher flow rate,
normally approximately 105 gpm, is routine and this is taken into consideration in the alarm setpoint
calculation. At Unit 2, using the Technical Specification activity concentration limit at the setpoint
basis, any need to adjust for variation in activity removal is eliminated.

With regard to the proposed EAL monitor indication of 21 uCi/g, the only difference between Unit 1
(cpm) and Unit 2 (uCi/cc) is that the calculations are done to provide indication in the appropriate
units.

METHODOLOGY

The methodology of this calculation is identical to that used in the previous revision. This RCS
isotopic mix is assumed to be that calculated for the Technical Specification concentration limit.
These values are then multiplied by the monitor efficiency specific to each radioisotope and the
resulting count rates are summed to produce the monitor response. Because Technical Specification
concentration is expressed in units of gCi/g and efficiency is expressed as cpm-cc/gCi this calculation
corrects for density at the monitor. Finally, because the isotopic mix is updated, the monitor
engineering unit conversion factors (CF11) are recalculated. All of the mathematical operations are
provided in further detail on the Attachment 2 spreadsheets.
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Instrument error is considered when determining the alarm trip setpoint. BVPS Unit 2 is committed to
Regulatory Guide 1.10514. This document provides the basis for instrument setpoints for safety
related systems, and is implemented through Radiological Engineering Administrative Manual
procedure BVBP-RP-0002 15. Therein, the Total Loop Uncertainty is defined as:

TLU = (EA2 + PA2 + CA2 + SA2 + DA 2 + +LA 2 + TA)0 .5  [eq. 1]

And the Trip Setpoint as:

TSP = AL / [1 + (%TLU / 100 + (%DEADBAND) / 100] [eq. 2]

The TLU has previously been determined to equal 21%16. Because this value is derived elsewhere,
the reader is referred to the source, and BVBP-RP-0002, for explanation of the variables in the error
analysis equation.

The TSP is:

TSP = Activity conc (AL) (,iCi/cc) = Activity conc (AL) (4Ci/cc) [eq. 3]
1 + (21% / 100) + (10% / 100) 1.31

INPUT DATA AND ASSUMPTIONS

1. Reactor Coolant Technical Specification activity concentrations [19, Table 9.2]

2. Basis for Technical Specification activity = 0.35 JACi/g DEl-1 31 (1]
(48 hour limit)

3. Proposed EAL monitor indication = 21 J4Ci/g DEW- 31 (1]
(Technical Specification instantaneous limit)

4. CHS-RQ-101A/B nuclide efficiencies [17]
(Nuclide efficiencies are listed in Attachments 1 & 2)

5. Fluid temperature at CHS-101A/B = 130 OF [5]

6. Fluid density at CHS-101AIB = 61.6 Ibm/ft3  [5]

7. Fluid density - Standard = 62.43 Ibm/ft3  [Calculated]

7.481 gal/ft3 * 3785.3 cm 3/gal * 1 g/cm 3 / 453.592 g/lbm [18]

8. Instrument Error = ±21% [16]
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RESULTS

For the high range monitor and the low range monitor (Attachment 2), the monitor response in cpm is
calculated using activity concentrations at the (48 hour) Technical Specification limits. Because the
RCS activities are given in l.Ci/g, only a slight density correction is necessary to determine the
concentration in iVCi/cc at the monitor. Consistent with the current analysis of record (and with Unit 1),
the monitor response is calculated in terms of gross activity. That is, those isotopes that cause no
monitor response are included. By employing this method, the monitor reading will represent total
activity, even though some isotopes cannot be detected. Also, it is important to note that the monitor
reading in piCi/cc represents the concentration at the monitor, and not in the RCS. Because of density
differences, this difference is approximately 40%, with the actual concentration in the RCS being
lower. The setpoint calculation is based on mass concentration rather than volume concentration,
and is not affected by this fact.

From Attachment 2:
Note: The spreadsheet carries higher precision than shown below.

Technical Specification activity concentration = 4.97E+01 lj.Ci/cc at the monitor. This is the analytical
limit (AL), or process safety limit. Applying equation 3 to determine the high alarm trip set point (TSP):

4.11E+01 LaCilcc = the high alarm trip setpoint with instrument error adjustment
(4.97E+01 jQCi/cc / 1.31). This should be set with the background subtract feature
active, or with the corresponding background added to the alarm setpoint.

and taking 75% of the high setpoint to calculated the alert alarm setpoint:

3.08E+01 laCi/cc = the alert alarm trip setpoint. This should be set with the background
subtract feature active, or with the corresponding background added to the alarm
setpoint.

Note: Although there are two monitors (high range and low range) they both provide input to a single
set of alarms (high alarm and alert alarm).

The corresponding high range monitor response = 1.38E+03 cpm / 4.97E+01 l.Ci/cc

The corresponding low range monitor response = 3.49E+05 cpm / 4.97E+01 ltCi/cc

3.60E-02 u.Cilcc-cpm = the high range monitor engineering unit conversion factor (CF1 1)
(4.97E+01 l.Ci/cc / 1.38E+03 cpm)

1.43E-04 Cil/cc-cpm = the low range monitor engineering unit conversion factor (CF1 1)
(4.97E+01 i.Ci/cc / 3.49E+05 cpm)
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As compared to the current alarm setpoints, the values calculated herein are slightly higher. This is
attributed to use of the revised term used in this revision. The influence of the revised source term
was previously evaluated in 10080-UR(B)-508 20 , and was judged to not be significant. Therefore no
setpoint revision was made at that time. This technical evaluation does use the revised source term
to calculate alarm setpoints, and the change is not significant as was assumed in 10080-UR(B)-508.
This change will be communicated to Radiological Operations, however the current alarm setpoints
appear appropriate with not obvious change needed. If the revised alarm setpoints are used, then the
revised CF1 1 values will also need to be used.

Predicted monitor cpm at maximum Technical Specification activity concentrations:

Current cpm Rev. 3 cpm
High range 1.35E+03 1.38E+03
Low range 3.45E+05 3.49E+05

The monitor engineering unit conversion factors (CF1 1):

....... __Current gCi/cc-cpm Rev, 3 pCi/cc-cpm
High range 3.68E-02 3.60E-02
Low range 1.44E-04 1.43E-04

The monitor alarm setpoint values:

Current .Ci/cc Rev. 3 gCi/cc
High 38.0 41.1
Alert 28.5 30.8

The calculated monitor indication that corresponds to an RCS activity concentration of 21 uCi/g is
2.98E+03 uCi/cc for the high range channel. Note that this is a proposed EAL value and does not
include instrument error consideration. This value is "offscale" with the low range monitor (range of
1.43E-3 to 1.43E+3 uCi/cc), so no EAL value is applicable to the low range monitor.
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Alarm Setpoint Methodology
DISCUSSION

This appendix describes the bases for the alarm setpoint methodology. Only increasing value alarm setpoints
are addressed. A similar methodology could be described for decreasing value alarm setpoints, but these are
not applicable to radiation monitoring.

USNRC Regulatory Guide 1.105, Instrument Setpoints [1], provides a regulatory position on setpoints on
systems important to safety. The guide provides the following definition of "systems important to safety":

"...those systems that are necessary to ensure (1) the integrity of the reactor coolant pressure boundary,
(2) the capability to shutdown the reactor and maintain it in a safe condition, or (3) the capability to
prevent or mitigate the consequences of accidents that could result in potential offsite exposures
comparable to the guideline exposures of 10 CFR Part 100, Reactor Site Criteria.... "

The BVPS Unit 2 UFSAR (2] contains a commitment to this regulatory guide, but the referenced discussion in
section 7 of the UFSAR does not specifically address radiation monitors. SWEC addressed RG 1.105 in the
development of Unit 2 category 1 radiation monitor setpoints. This issue was addressed by the Radiation Safety
Committee in meeting 25-87[3] and a position paper was prepared on this issue [4]. While recognizing the need
to consider instrument errors in determining alarm setpoints, this position paper concluded that the regulatory
guide was (1) applicable to a subset of the Unit 2 monitors, (2) applicable to only those Unit 1 monitors installed
in response to a Unit 2 licensing commitment, and (3) not applicable to effluent monitors (ODCM). This position
paper was accepted by the RSC (BV-RSC-27-87) and approved by the OSC (BV-OSC-48-87).

Regulatory Guide 1.105 provides, in part:

"... The setpoints should be established with sufficient margin between the technical specification limits
for the process variable and the nominal trip setpoint to allow for (a) the inaccuracy of the instrument; (b)
uncertainties in the calibration, and (c) the instrument drift that could occur during the interval between
calibrations.... "

The methodology employed by SWEC was, as was this appendix, based on ANSI/ISA-S67.04-1988, Setpoints
for Nuclear Safety-Related Instrumentation [5], which provides a means to accomplish the above.

DEFINITIONS

Safety Limit [SL]

Analytical Limit [AL]

Trip Setpoint [TSP]

A limit on an important process variable that is necessary to reasonably protect
the integrity of the physical barriers that guard against uncontrolled release of
radioactivity [5]. Safety limits are documented in the UFSAR, in technical
specification bases, and in other design basis documentation.

Limit of a measured or calculated variable established by safety analyses to
ensure that a safety limit is not exceeded [5]. The difference between a safety
limit and an analytical limit provides margin to account for process dependent
effects such as (but not limited to) process delays, emergency diesel generator
sequencing, valve or damper closure times, and instrument response times.

A predetermined value [of the monitored parameter] at which a bistable device
changes state to indicate that the quantity under surveillance has reached the
selected value [5]. The difference between a trip setpoint and an analytical limit is
the allowance provided to account for instrument uncertainty, instrument
calibration uncertainty (and, if not addressed in the determination of analytical
limit, process dependent effects).
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Upper Setpoint Limit [USL]

Operational Limit [OL]

A predetermined value of the monitored parameter above the trip setpoint that, if
exceeded during periodic surveillance testing, indicates unsatisfactory instrument
performance. The band defined between the trip setpoint and the upper setpoint
limit is the allowance provided to account for instrument uncertainties such as
setpoint drift, power supply drift, random response variation, deadband, etc.

The maximum value that the monitored parameter may attain during normal
operations, based on administrative controls, that will not result in the occurrence
of an alarm.

These quantities are illustrated on the figure below.

Design Safety Limit

Analytical Limit (AL)

Total Loop Uncertainties
TLU = E4 + PA + LA + SA + TA + DA

Upper Setpoint Limit (USL)

= TA + DA

TRIP SETPOINT (TSP)
A

Total Loop Uncertainties
TLU = EA + PA + LA + SA + TA + DA

MCALRMSP.DRW VOperational Limit (OL)

Normal Operation

DETERMINATION OF ALLOWANCES

Environmental Allowance [EA] Includes the effects of radiation, temperature, pressure, humidity, chemical
sprays on the instrumentation. EA should be determined for all safety related
monitors expected to operate under accident conditions if the instrument
vendor has indicated an accuracy under these conditions that differs from the
accuracy expressed for operation under normal conditions. Applies only to
QA Category 1 monitors.
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Leakage Allowance [LA]

Process Allowance [PA]

Calibration Allowance [CA]

Sensor Allowance [SA]

Drift Allowance IDA]

Tolerance Allowance [TA]

Includes instrument signal losses due to cable or penetration leakage or
impedence. Applies only to QA Category I monitors.

Includes effects associated with the measurement of the process parameter
(e.g., sample line plateout, isokinetic sampling), errors associated with
calculation of the process parameter by indirect measurements (e.g.,
determining flow from Dp measurements).

Includes errors associated with calibrations of the sensor and the readout
rack, such as those related to the calibration standard, equipment, and
method.

Includes errors associated with the sensor and readout accuracy.
Considerations include: linearity; deadtime; energy response linearity;
repeatability; power supply stability; temperature, pressure, and humidity
changes; ADC/DAC errors, etc.

Includes errors due to undesired changes in instrument response, over a
period of time, that are independent of the instrument input or use
environment. The period of time is normalized to the period between
instrument calibrations or surveillance testing.

Includes administrative tolerances allowed for calibration and/or setpoint
adjustment (e.g., adjust to within + xx% of xxxx cpm).

The errors addressed by these allowances may be dependent or independent. Dependent errors are summed
algebraically. Independent errors are summed using the root-of-squared-sums method. Prior to summing, all
errors are normalized to a common base (e.g., percent of span, percent of full scale). Unit 1 calibration MSPs
provide a tolerance of ±10%. Unit 2 calibration MSPs provide a tolerance of ±15%.

Not all of these allowances are applicable to a particular monitor - only those applicable are considered.
Dependent errors (e.g., LA, CP), are not addressed explicitly if it is reasonable to conclude that sensor-to-
readout (end-to-end) calibrations adequately compensate for these effects. In cases where one allowance
envelopes a related allowance, only the most restrictive allowance is summed. For example, an instrument
setpoint accuracy (i.e., SA) of ±1% is considered enveloped by a tolerance allowance (TA) of ±10%.

The total instrument loop uncertainty (TLU) is the sum of the individual allowances. Assuming LA, to be
dependent, and the remainder to be independent:

TLU= LA ± SQRT( EA2 + PA2 + CA2 + SA2 + DA 2+ TA 2)

The trip setpoint equals:

NOTE: In the following, %+TLU refers to the total loop uncertainty in the under-response direction expressed in
percent. %-TLU refers to the total loop uncertainty in the over-response direction expressed in percent.

TSP = AL - (TLU x TSP)

TSP= AL/f1+ (%-TLU)/100I

The upper setpoint limit (USL) (NOTE: See definition above.):
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USL = TSP + (TSPxDA) + (TSPxTA)

USL = TSP[ 1 + SQRT(DA2 + TA2)

The operational limit (OL):

OL = TSP - (TLUxTSP)

OL = TSP[1- (%-TLU/1 00) ]

1. USNRC, Instrument Setpoints, Regulatory Guide 1.105, USGPO ,11/76

2. BVPS Unit 2 Updated Safety Analysis Report, 1990

3. Minutes of Radiation Safety Committee Meeting 25-87

4. Applicability of RGI.105 to BVPS Radiation Monitors, ERS-SFL-87-036, 1987

5. ISA, Setpoints for Nuclear Safety-Related Instrumentation, ANSI/ISA-S67.04-1988

6. Ficke, R, Instrument Setpoint Calculations, presentation at Sorrento Electronics DRMS User's Group
Meeting, Fall, 1990.
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A I B I C I D I E I F I G I H I I I J I K I L I M
CHS-101A/B Low Range Configqation1High Alarm•tpoht aid CF1 1.

T. S. Max. DerstyCw T S.kMx. Efficiency
(uOg) (9/cc (uCUcc) (cgm-cc/uCi) (cpm)

Kr-83m 3.89E-02 0.9867 3.84E-02 0.000E+00 0.OOE+00
Kr-85 1.118E401 0.9867 1.16E+01 0.000E+00 0,6E+00
Kr-B5m 1.35E-01 0,9867 1.33E-01 0.000E+00 0.OOE+00
Kr-87 9.00E-02 0.9867 8.88E-02 2.718E+04 2.41E+03
Kr-88 2.52E-01 0.9867 2.49E-01 8.093E+04 2.01E+04
Kr-89 7.25E-03 0.9867 7.15E-03 8.275E+04 5.92E+02
Kr-90 0.00E400 0.9867 O.00E+00 6.292E+04 O,00E+00
Xe-131m 4.84E-01 0.9867 4.78E-01 O.000E+00 O 00E+00
X:-133 2.95E401 0.9867 2.91E+01 0.000E+00 0, 00E+00
Xe-133m 3.99E-01 0.9867 3.94E-01 0.0006+00 0. 00E+00
Xe-135 9.16E-01 0.9867 9.04E-01 3.686E+03 3.33E+03
Xe-135m 9.09E-02 0.9867 8.97E-02 O.O00E+00 0. OOE+O0
Xe-137 1.88E-02 0.9667 1.85E-02 2.7346+03 6,07E+01
Xe-138 6.36E-02 0.9867 6.28E-02 3.957E+04 2.48E+03
1-131 Z74E-01 0.9867 2.70E-01 1.060E+04 2.87E+03
1-132 1.08E-01 0.9867 1.07E-01 2.831E+05 3.02E+04
1-133 4.10E-01 0.9867 4.05E-01 1.316_+04 5.32E+03
1-134 6.000E-2 0.9867 5.92E-02 2461E+05 1.46E+04
1-135 2.36E-01 0.9867 2.33E-01 9.640E+04 2.24E+04
H-,3 3.50E400 0.9867 3.45E+00 O.O00E+00 0.006+00
C-14 0.00E400 0.9867 0.00E+00 0.000E+00 0.006+00
Ar-41 0.00E400 0.9867 0.00E+00 8.154E+04 0.00E+00
Cr-51 9.30E-03 0.9867 9.18E-03 0.000E+00 0.00E+00
Mn-54 4.806-03 0.9867 4.74E-03 9.833E+04 4.66E+02
Mn-56 O.OOE400 0.9867 O.OOE+00 1,301E+05 0.OOE+00
Fe-55 3.60E-03 0.9867 3.55E-03 0.0006+00 0.00E+00
Fe-59 9.00E-04 0.9867 8.88E-04 8.444E+04 7.506+01
Co-57 0.OOE-O0 0.9867 0.006+00 1.7659+02 0.001+00
Co-58 1.38E-02 0.9867 1.36E-02 1.006E+06 1.37E+03
Co-58m 0.OOE*00 0.9867 0.00E+00 O.O00E+00 0. 00E+00
Co-so 1.59E-03 0.9667 1.57E-03 1.662E+05 2.61E+02
Co-60m 0.OOE400 0.9867 0.00E+00 2.039E+02 0.00E+00
Ni-65 0.00E400 0.9867 0.00E+00 3.254E+04 0.00E+00
Cu-64 0.OOE400 0.9867 0.00E+00 3.988E+02 0.00E+O0
Zn-65 1.53E803 0.9867 1.51E-03 4.364E+04 6.59E+01
Br-83 7.17E-03 0.9867 7.07E-03 .O000E+00 0.00E+00
Br-84 3.55E-03 0.9867 3.50E-03 9.626E+04 3.37E+02
Br-85 3.75E-04 0.9867 3.70E-04 6.924E+03 2.56E+00
Rb-88 2.62E601 0.9867 2.59E-01 3.352E+04 8.67E+03
Rb-89 1.496-02 0.9867 1.4E-02 1.322E+05 1.94E+03
Rb-90 1.16E-03 0.9867 1.146-03 7.616E+04 8.72E+01
Sr-89 3.31E-04 0.9867 3.27E-04 1.410E+01 4.61E-03
Sr-91 1.37E,04 0.9867 1.35E-04 7.623E+04 1.03E+01

4.87E401 4.81E+01 1.18E+06

T. S. &Ma. *Denslv Corr T. S. Max. Efficincy
(uCOg) (9/cc) (uC/cc) (cprn-cAC0 (corn)

Sr-92 9.79E-05 0.9867 9.66E-05 7.9216E+04 7.65E600
Y-00 5.64E-06 0.9867 5.56E-06 0.000.E00 O.0OE+0
Y-90m 0,00+E00 0.9867 0.00E400 3.535E+02 0.00E600
Y-91 4.54E-05 0.9867 4.48E-05 2.515E+02 1.13E-02
Y-91 m 7.51E-05 0.9867 7.41E-05 0.000E+00 0.00E400
Y-02 8.40E-06 0.9867 8.29E-05 1.916E.•4 1.59E6+0
&-95 6.00E-06 0.9867 5.92E-05 1.043E+05 6.17E-00
N9b-6 6.091-06 0.9867 6.01E-05 1.032 E405 6206E00
MO-99 7.24E-02 0.9867 7.14E-02 1.652 E+04 1.32E+03
Tc-99 0.00E+00 0.9867 0.00E600 0.000E.00 0.00E400
Tc-89m 3.88E-02 0,9867 3.83E-02 0.000E400 O.E.00
Ri-103 5.67E-05 0.9867 5.59E-05 6.6696E03 3.73E-01
Ru-106 2.10E-05 0.9867 2.07E-05 0,000E+0 0.00E600
fte-106 2.33E-05 0.9867 2.30E-05 1.522 E+04 3.50 E-01
Ag-1 10um O.OOE+00 0.9867 O.OOE*00 3.188E405 O.OOE400
Sb-1 24 0.006+00 0.9867 0.00E400 1.966E405 .006E400
Te- 125nl 4.20E-05 0.9867 4.14E-05 0.0001200 0.00E600
Te-127 1.11E-03 0.9867 1.1 E-03 0.000E400 0.00E400
Te-129 1.35E-03 0.9867 1.33E-03 1.154E.03 1.54E-400
Te- 129m 1-.37E-03 0.9867 1.35E-03 4.723E.03 6.38E-+00
Te-131 1.23E-03 0.9867 1.21E-03 2.143E404 2.606401
Te-131rm 3.42E-03 0.9867 3.37E-03 1.365E6 5 4.616 402
Te- 132 2.85E-02 0.9867 2.8 1E-2 O.000E00 0.00E600
Te-133 8.32E-04 0.9867 6.21E-04 4.605 E604 3.78E601
Te- 133m 1.85E-03 0.9667 1.83E-03 Z037 E•05 3.72 E+02
To- 134 2.84E-03 0.9867 2.80E-03 5.8W0E+04 1,65•402
Cs-134 5.74E-01 0.9867 5.66E-01 2.169E+05 1.23E406
Cs-134m 4.19E-03 0.9667 4.13E-03 0.000E+00 O.006O00
Cs-1 35 0.00E+00 0.9867 0.00E+00 0.000E+00 O.OE-600
Cs-136 1.42E-01 0.9867 1.406-01 1.860E6.5 2.616E04
Cs-1 37 3.60E-01 0.9867 3.558-01 9.631 E+04 3.42E604
Ea-137m 3.41E-01 0.9867 3.36E-01 1.0186E05 3.43E404
Ba-139 7.57E-03 0.9867 7.47E-03 3.124E+02 2.33E400
Ba-140 3.896-04 0.9867 3.84E-04 0.000E+00 0.00+O00
La-140 1.34E-04 0.9867 1.32E-04 1.221E+05 1.61E401
Ce-141 5.87E-06 0.9867 5.79E-05 0.000E600 0.0E-400
C&-143 4.33E-06 0.9867 4.27E-05 1.367E+04 5.84E-01
Ce-144 4.45E-06 0.9867 4.39E-05 0.000E+00 0.00E40
Pr- 143 5.486-05 0.9867 5.39E-05 1.264E-03 6.816E48
Pr- 144 4.48C-05 0.9867 4.42E-05 2.481 E403 1.09E-01

-239 6.60E.03 0.9867 6.51E-03 0.0004E0 0.0OE-400
CS-i 38 9.76E-02 0.9867 9.63E-02 1.1T7E405 1.13E6+4
Te-127m 3.206-04 0.9667 3.1 6E-04 1.291 E601 4.08E-03

1.69E+00 1.67E6+00 2.31 E+05
5.04E+01 - TOTALS- 497E+01 - TOTALS - 3A4E+05
uO/o RCS uCl/cc Q 130 dea'F cOM

*Density correction = 0.9867 9/cc (based on letdaow temperafure of 130 degrees F)

Col B & I valijes fronm 12241-LR(B)-484 Table 9.2
ColCIC& J -61.6 ItxrW l@130 degF / 6243 Ibm'tstanidard - 0.9667

Cal =ColB *CollC : CollK =ColIICollJ
Col E & L %eijes from ERS1-SFL-86026 r3
ColF-'cot0CcIE : COIM-CoIK*CoIL

OFlI I caluation: CIFi I = at -monitoa.- thivtY at TS, [nit (uCfac) Imonitor o~wnt rate yth FCS at T.S. Unrit (corn)
CF1I 4.97E401 I 3A86+05 = 1 E.4-04 uCilcc-com

uOi/cc@l130OdegF p

corn uCc1Icc-m uCI/CC
Moritor Iradlealon@D.35 uCUgOEl-13m 3AS9E405 x 1.43E-04 4,977E4011

Hiati atann trio aetoint Ondcation wihfl 21%lnstaumenterrorIincluded 4116.+01
Alant alarm trip . epo~it (71r/%o athe Highaoetpont wttt1 21%instnumentorror inItdecom 3.086+01

Monitorlindication &21 "~Bg DE -131 (4.866E+01 *(2110.35) = 2.98E+03

ML. Note, Maher [rcso thanKN 5Fxmn SY15 IS Ca~e Uinouaf i ne caic~umBim

Note: The isotopes used are consistent with the original calculation and not all of the Isotopes in UR(B)-484 are included.



Beaver Valley Power Station
Radiation Protection Technical Position/Evaluation/Calculation REVISION:
Subject: No.: Page:

Process Safety Limits, Alarm Setpoints and EAL ERS-SFL-88-027
Indicator Value for 2CHS-RQ101AIB Attachment 2 1_ 3

I A I B I C 1I 0 1 E I F I G I H I I I J I K I L I M
I IC>-10U1NAu I'-n Mange UoeguratufHl I'th Alayn bSeorg andr;F1 1.

T. S. Max. "Density Corr T. S. Mac. Efficino
.(ucvg) (g1cc) (ur/cc) (cPx-cc/uO) (cPrn)

Kr-83m 3.89E-02 0.98P7 3.84E-02 0.000E.00 O.00E400
IKr-85 1.18E+01 0.9867 1.16E+01 0.00024W O.002E 4W
KrI-65 1.35E-01 0.9867 1.33E-01 0.000WE 0 0.002E 00
Kr-87 9.002-02 0.9867 8.88E-02 1,496E 02 1.33E201
Kr-88 2.52E-01 0.9867 249E-01 4.72E 02 1.17E202
Kr-89 7.25E-03 0.9867 7.15E-03 4.471E 4W 3.20E400
Kr-90 0.002E00 0.9867 00.OE-0 3.538E402 0.00E400
Xe-131m 4.84E-01 0.9867 4.78E-01 0.OOOE00 0.00E4W00
Xe-133 2.95E+01 0.9867 2912E01 0,000E400 0.00E400
Xe-133m 3.99E-01 0.9867 3.94E-01 0.000E4W 0.00E400
Xe-135 9.16E-01 0.9867 9.04E-01 9.664E +00 873E400
Xe-135m 9.00E-02 0.9867 8*972.02 0,000E+0 0.002E4W
X9-137 1.88E-02 0.9867 1.85E-02 1.525E401 283E-01
Xe-138 6.36E-02 0.9867 6.28E-02 2.359E+02 1.48E401
1-131 2.74E-01 0.9867 270E-01 3.1202E01 8.44E400
1-132 1.08E-01 0.9867 1.07E-01 1.046E 203 1.11E402
1-133 4.10E-01 0.9867 4.05E-01 6.993E+01 246E401
1-134 6.00E-02 0.9867 5.92E-02 1.129E203 6.68E+01
1-135 2.36E-01 0.9867 2.33E-01 5.4922402 1.28E+02
H-3 3.50E200 0.9867 3.45E+00 0.000E00 O.002E4w
C-14 0.00E+00 0.9867 0.00E+00 0.0002W 0.00E240
Ar-41 0.00E+00 0.9867 0.OOE+00 4.824E402 0.00E+00
Cr-51 9.30E-03 0.9867 9.182=-03 0.000E40W 0.00E400
Mn-54 4.80E-03 0.9867 4.74E-03 4.294E +02 2.03E2400
Mn-m5 0.00E+00 0.9867 0.00E+00 6.348E402 O.00E40
Fe-55 3.60E-03 0.9867 3.552-03 0.000O40 0.002E.0
Fe-59 9.00E-04 0.9867 8.88E-04 4.887E242 4.34E-01
Co-57 0.00E+00 0.9867 0.00E+00 5.743E-01 0.00E4W
Co-58 1.38E-02 0.9867 1.36E-02 4.227E202 5.764•W0
Co-58m 0.00E+00 0.9867 0.OOE+00 O.O00E 4W 0.00E.+0
Co-60 1.59E-03 0.9867 1.57E-03 9.753E.02 1.53E24O
Co-6Brn 0.00E+00 0.9867 0.002E00 1.195EE40 0.00E24W
Ni-65 O.OOE+00 0.9857 0.00E400 1.865E 402 0.002E00
Cu-64 0.00E+00 0.9867 O.OOE020 2.345E 200 0.002E40
Zn-65 1.532-03 0.9867 1.51E-03 2.503E 02 3.78E-01
Br-83 7.17E-03 0.9867 7.07E-03 0.000E24W0 0.00.E00
Br-84 3.55E-03 0.9867 3.50E-03 5.077E 02 1.78E+00
Br-85 3.75E-04 0.9867 3.70E-04 3.137E401 1.16E-02
Rb-88 2.62E-01 0.9867 2.59E-01 1.870E 402 4.83E201
Rb-89 1.49E-02 0.9867 1.47E-02 7.277E +02 1.07E201
Rb-90 1.16E-03 0.9867 1.1420 3 4.161E202 4.76E-01
Sr-89 3.31E-04 0.9867 3.27E-04 6.843E-02 223E-05
Sr-91 1.37E-04 0.9867 1.352-04 3.306E402 4.47E-02

4.87E+01 4.81E+01 5.68E+02

I. S. Mm(. ODensty Corr T. S. Max, E28daenv
(uCVg) (f'cc) (Ucvcc) (cpm-cc/uCO (cpm)

9.79E-05 0.9867 9.66E-05 4.578E+02 4A2E-02
5.64E-06 0.9867 5.56E-06 0.000E+00 0.00E204

0.00E+00 0.9867 0.00E400 1.125E+00 O.OOE+00
4.54E-05 0.9867 4.48E-05 1.481E+00 6.63E-05
7.51E-05 0.9867 7.41E-05 O.0002E00 0.00EE40
8.40E-05 0.9887 8.29E-05 9.876E+01 8.19E-03
6.00E-05 0. 9W67 5.92E-05 3.826E402 2.27E-02
6.09E-05 0.9867 6.01E-05 3.977E402 2.39E-02
7.24E-02 0.9867 7.14E-02 6.889E401 4.92E+00
0.00E+00 0.9867 0.002-00 0.0002E00 0.00E400
3.88X-02 0.9867 3.83E-02 0,000E200 0.00E40W
5.67E-06 0.9867 5.59E-05 1.734E+01 9.70E-04
2102-05 0.9867 Z07E-05 0.000.E00 0.0024EW
2.331-06 0.9867 2.30E-05 4.900E401 1.13E-03
0.00E+00 0. 9867 0. 00E+00 1.2762403 O.OOE+00
0.00E+00 0.9867 0.00E+00 7.016E402 0.00E+00
4.20E-05 0.9867 4.14E-05 0.0004.00 0.00E+00
1.11E-03 0.9867 1.10E-03 0.000E200 0.001240
1.36E-03 0.9867 1.33E-03 5.112E400 6.81E-03
1.37E-03 0.9867 1.35E-03 1.591E201 215E-02
1.23E-03 0.9867 1.21E-03 9.294E401 1.13E-01
3.42E-03 0.9867 3.37E-03 5.995E402 Z02E+4W
2.85E-02 0.9867 2.81E-02 0.000E+00 0.00E+00
8.32E-04 0.9867 8,21E-04 2,301E402 1,89E-01
1.852-03 0.9867 1.83E-03 9.227E+02 1.68E204
284E-03 0.9867 2.80E-03 2.21S9E202 6.22E-01
5.74E-01 0.9867 . 5.66E-01 7.155E+02 4.05E202
4.19E-03 0.9867 4.13E-03 0.000E400 0.00E+00
0.002+00 0.9867 0.002*O0 0.000E*00 0.00E200
1.42E-01 0.9867 1.40E-01 9.073E+02 1.27E+02
3.60E-01 0.9867 3.55E-0 1 2.906E402 1.03E420
3.41E-01 0,9867 3.36E-01 3.072E402 1.03E202
7.57E-03 0.9867 7.47E.03 1.A28E400 1.37E-02
3.89E-04 0.9867 3.84E-04 0.000E+00 0.00E+00
1.34E-04 0.9867 1.32E-04 6.601E+02 8.73E-02
5.87E-05 0.9867 5.79E-05 0.000E+00 0 00E-4O
4.33E-05 0.9867 4.27E-05 4.596E401 1.96E-03
4.45E-05 0.9687 4.392-05 0.000E+00 0.00E+00
5.46E-05 0.9867 5.39E-05 4.637E-06 Z50E-10
4.48E-05 0.9867 4.422-05 1.049E+01 4.64E-04
6.60E-03 0.9867 6.51E-03 0.000E+00 0.00E24W
9.76E-02 0.9867 9.63E-02 6.7656E02 6.51E+401
3.20E-04 0. 987 3.16E-04 3.758E-02 1.19E-05
1.69E+00 1.67E÷0 0 8.14E402
6.04E+01 -IOTALS- 4.97'E01 -TOTALS - 1.38E203
uCYo RCS UCVcc (M 130 dqaF corn

Vensity correction = 0.9867 g1cc (based on btdomn tenipaalute of 130 degrees F)

Cd B & I vaues from 12241-LR(8)-484 Table 9.2
Cd C & J = 61.6 Ibr' fr @130 degF / 62.43 Ibrrtr'W standsr = 0.988"7

CdD=CdB*CdC; CdKCCICollIJ
Col E & L values from ERS-SR-86-0286 i
CdF=CdD*CoE ; CIM=CIK*CdL

CF1 1calcuaion: CF1 1 = at-nintor actvitv at T.S. lirrt (u Cicc)I/ mniftor counmt fate Wtl RCS at T.S. ratk (corn)
CH I = 4.97E+0l I 1.3$E+03 = 3OE-02 uCi/co-comn

uCVmCc 130 dogF cpmi

com uc3icc-carn ucvlcc
Montbrlnd~caton D.35uCL~g DiI-I31 1.36E+03 x 3A0E-02 4.07E-H1

Hinhalarm trip setocnt (indicatlio with 21% Instrument e-rro i-nchludd) = 4.112401
A ledt aWarm trip setpoit (751% d the N~gh 9eOpalrt with2l1% 1 ntrurznnt efrro hIiilued) - 3.08E+01

NlonllorlIndcatio n @1 X119gDEI1-131 fC 66E#40V*(2110.35) = 2.982+03

'-Jde7 Haher roed s*n than shomr !a carer!a thr ihthe calculation.v,

Note: The isotopes used are consistent with the original calculation and not all of the isotopes in UR(B)-484 are Included.
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FORM )/2.ADM-.6 1,"F28, Rev. 2 RTL# A9,621ABeaver Valley Power Station

Radiation Protection Technical Position/Evaluation/Calculation

Subject No. PAGE 1 OF
Process Alarm Setpoints For Liquid Effluent ERS-ATL-93-021
Monitors

Reference
HPP: 1-HPP-4.02,00!. 002 &•013. 2-HPP-4.02.018 & 021, EPP: EPP-I-la Table 7-1, ITS: §.. CR: 02-06174-002, Q6-06059-
04, 08-50435 & 08-50765, DCP: 2 ENV: iLLh/2V-05.04

Category Unit I Unit 2

E Technical Position D Technical Evaluation U Calculation /
Purpose

The purpose of this calculation package is to provide consistent alarm setpoint methodology that is traceable
to the ODCM bases for the following liquid effluent monitors:

1. For RMS Victoreen Monitors RM-IRW-100, RM-1RW-101, RM-IDA-100, RM-1LW-104 and
RtIl-1 LW-1 16.

2. For DRMS GAlSorrento Monitors 2SGC-RQ100, 2SWS-RQIOI and 2SWS-RQI02.

E ORIGINAL ISSUE
i• REVISION# 3

Revision description:
SAP Order 200197646-0710: Determine effect on the current alarm setpoints of Unit 1 Aux Feedwater Area
Drain Radiation Monitor [RM-1DA-100], as previously provided In Calculation No. 8700-UR(B)-223, Rev 0
(Impact of Atmospheric Containment Conversion, Power Uprate, and Alternate Source Terms on the Alarm
setpoints for the RadiationMonitors at BVPS-1) due to vendor upgrade FROM the Model 843-32 gamma
scintillation detector TO the Model 843-32R replacement gamma scintillation detector. (See Attachment 6)

by chckr . independent review (calculation only)

Anthont T Lonnett date John T6bda X ".•0 date NA; No Change In Methodogy date

Checklist Attachments

* Purpose U Results 0 Data Sheets

* Methodology i References 0 Illustrations

l Input Data I Printouts

El Code Listings

Transmittal to BVRC 0 Supt, Red Ops i Author: AT Lonnett
Original RP ERF FILE 0J Supv, RP Services * EP: Manager, EP

El MGR, Radiation Protection U Supv, Rad Waste/Effluents 03U __ _
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Radiation Protection Technical Evaluation/Calculation J REVISION I_ I___I I I I_ I_

Subject
OF

Process Alarm Setpoints For Liquid Effluent Monitors
Reference
1/2-HPP-3.06.005, 1/2-HPP-4.02.001, 002, 013, 018 and 021; TIS 6.8.6a; DCP 268; CR 02-06174-002, CRO6-06059-04

Category Unit 1 Unit 2

El Technical Position -- Technical Calculation-Purpose ..

The purpose of this calculation package is to provide consistent alarm setpoint methodology that is traceable
to the ODCM bases for the following liquid monitors:

1, For RMS Victoreen Monitors RM-1RW-100, RM-1RW-101, RM-tDA-100, RM-ILW-104 and
RM-1LW-1 16.

2, For DRMS GNSorrento Monitors 2SGC-RQ100, 2SWS-RQIO1 and 2SWS-RQ102.
by

checker/reviewer
date

indep review (calculation only)

By

checker/reviewer
datA

Indep review (calculation only)
date

By
Anthony T Lonnett, 07/21/06 CR05-06059-04: Determine revised alarm setpoints for Unit 1 liquid
Checkerkreviewer radiation monitors due to vendor upgrade of Model 843-30 gamma

2 Michael D Banko, 07128/06 scintillation detector with the Model 843-30R replacement detector.
Indep review (calculation only)
NA, No Change In Methodology
By 1. Add Zn-65 to ODCM Liquid Effluent Source Term per (CR02-06174-
Anthony TLonnett, 08/21/02 002)

Checker/reviewer 2. Revise Unit 1 Source Term per S&W Calc UR(B)-160-3
Robert A Moore, 08/28/02 3. Provide documentation that the EPP-EAL's are based on 2 x
Indep review (calculation only) ODCM Limit for a UE and 200 x ODCM limit for an Alert
NA, No Change In Methodology

By Checklist Attachments
Anthony TLonnett, 07/12/93 i Purpose i input Data 0 Data Sheets
checker/reviewer M Assumptions. in Results j Illustrationso DK Yourd, 09108/93 [I9 Methodoloav WJ References I[N Printouts
Indep review (calculation only) 01 Code Listings
SF Lavle for RSC, 10/06/93

BV RECORDS CENTER i Supv, Rad Ops-1 Author: AT Lonnett
Calculation File 0 Supv, Rad Ops-2 EP: RL Harris

1J MGR, Health Physics El Supv, Effl & Rad Waste E_
!A Supv, Rad Eng & Health • Training Section 0[
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DISCUSSION
The objective of this calculation package is to provide consistent alarm setpoint methodology that is traceable

to ODCM setpoint methodology for all liquid effluent pathway radiation monitors at Unit 1 and Unit 2.

Original Alarm Setpoint Bases

The original alarm setpoint calculations for Unit I and 2 effluent monitors were based on the following:

1. For monitors RM-1RW-1 00 (Component Cooling/Recirculation Spray Heat Exchanger River Water
Monitor) and RM- 1 RW- 101 (Component Cooling Heat Exchanger River Water Monitor) the setpoints
were documented in Reference 1, The setpoints were based on 10 CFR 20 Appendix B to 20.1-20.601,
Table II, Col. 2 MPCs (i.e., HSP = I MPC and HHSP = 10 MPC). Since operator actions (e.g., grab
sampling and valving out the faulty heat exchanger) are the same for HSP or HHSP alarms, then 10 CFR
20 MPCs would be maintained.

2. For monitor RM-1DA-100 (Aux. Feed Pump Bay Drain Monitor), the setpoints were documented in
Reference 2, and were based on MPCs (i.e., HISP = 0.25 MPC and HHSP = 8.3 MPC). Since Automatic
Actions (e.g., termination of discharge) occur on a HSP alarm, then 10 CFR 20 MPCs would be
maintained.

3. For monitors RM-I LW- 104 (Liquid Waste Effluent Monitor) and RM- 1LW- 116 (Liquid Waste
Contaminated Drain Monitor), the setpoints were documented in the ODCM, and were based on MPCs
(i.e., HHSP = 0.8 MPC). Since Automatic Actions (e.g., termination of discharge) occur on a HHSP
Alarm, then 10 CFR 20 MPCs would be maintained.

4. For monitor 2SGC-RQ 100 (Liquid Waste Effluent Monitor), the setpoints. were documented in the ODCM
and were based on MPCs (i.e., HSP = 0.8 MPC). Since Automatic Actions (e.g., termination of discharge)
occur on a HSP alarm, then 10 CFR 20 MPCs would be maintained.

5. For monitors 2SWS-RQ 101 and 2SWS-RQ 102 (Service Water Monitors), the setpoints were documented
in Reference 21, and were based on two times the background in the process stream. Since this type of
methodology would yield a very low setpoint, then it could be assumed that 10 CFR 20 MPCs would be
maintained in the event of monitor alarms. However, this methodology is so conservative, it could result
in nuisance alarms.

Technical Specification Reguirements (Reference 6)

Integrated Technical Specification 5.5.2.a & b includes administrative requirements alarm/trip setpoints that
ensure maintenance of 10 x 1OCFR20 EC's for liquid effluents. BVPS implements this TS requirement via the
alarm setpoints of liquid effluent radiation monitors RM-IRW-100, RM-IRW-101, RM-1DA-100, RM-ILW-
104, RM-1LW-l 16, and 2SGC-RQI00, 2SWS-RQ101, and 2SWS-RQI02.

BVPS- 1 UFSAR Requirements (Reference 7)

1. Section 11.3.3.1 indicates that effluent flow to the environment will be automatically terminated or
processed in the event of a HHSP alarm. This statement is generic, it is not intended as a specific
requirement for all process monitors.
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2. Section 11.3.3.3.10 does not contain any requirements for alarm setpoints of RM-1RW-101. However, it
does indicate that the monitor is used to detect leakage from the RCS or an auxiliary system into the
component cooling water system.

3. Section 11.3.3.3.11 indicates that a HHSP alarm on RM-ILW-1 16 will automatically terminate the
discharge from the contaminated drain system.

4. Section 11.3.3.3.12 indicates that a HHSP alarm on RM-1LW-104 will automatically terminate the
discharge from the liquid waste system.

5. Section 11.3.3.3.17 does not contain any requirement for alarm setpoints of RM-IRW-100. However, it
does indicate that the monitor is used to detect a leak from the primary plant component cooling water
heat exchangers or the recirculation spray heat exchangers.

6. Section 11.3.3.3.26 indicates that a HHSP alarm on RM-IDA-100 will automatically direct the auxiliary
feedwater area drain tank discharge from the yard oil separator to the safeguards tunnel sump. NOTE:
Even though the BVPS-1 IUFSAR indicates that these automatic actions occur on a HHSP alarm, DCP-268
required these actions on a HSP alarm, and it is installed per the DCP-268 requirement (Reference 2).

BVPS-2 UFSAR Requirements (Reference 8)

1. Section 11.5.2.4.3 indicates that a HSP alarm on 2SGC-RQIOO will automatically terminate a discharge
from the liquid waste system,

2. Section 11.5.2.5.7 indicates that a HSP alarm on 2SWS-RQ 102 is indicative of a leaky component cooling
heat exchanger.

3. Section 11.5.2.5.8 does not contain any requirements for alarm setpoint of 2SWS-RQI 01. However, it
does indicate that an activity measurement is indicative of a leaky component cooling heat exchanger. This
monitor acts as a redundant channel to 2SWS-RQ 102,

BVPS-1 USNRC SER Requirements (Reference 9)

Section 11.6 indicates that the process radiation monitoring system will detect, indicate, annunciate, and/or
record the levels or fields of activity to verify compliance with 10 CFR Part 20 and keep radiation levels as
low as practicable. This statement is generic, it is not intended as a specific requirement for all process
monitors.

BVPS-2 USNRC SER Requirements (Reference 10)

Section 11.5.2 indicates that provisions to provide automatic termination of effluent releases and ensure
control over discharges is in accordance with GDC 63.

Other Reaulatorv Commitments

None.
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Offsite Dose Calculation Manual (ODCM) Requirements(Reference 3)

ODCM procedure 1/2-ODC-2.01 requires alarm setpoints that ensure maintenance of 10 x 1OCFR20 ECs for
liquid effluent monitors, RM-1LW-104, RM-ILW-1 16, RM-IRW-100, RM-1RW-101, RM-IDA-100, 2SGC-
RQ 100, 2SWS-RQ101, and 2SWS-RQ 102.

Instrument Error Considerations

The original Unit I alarm setpoint calculations did not consider the effect of instrument and process errors on
the alarm setpoints. Unit 2 alarm setpoints did assess this effect for most monitors, and the 'Unit 2 UFSAR
does contain a commitment to Regulatory Guide 1.105 (Reference 11). The Radiation Safety Committee
discussed this issue in meeting BV-RSC-25-87 (Reference 12). From these discussions, a position with regard
to the applicability of RG 1.105 to the radiation monitors was developed and documented in ERS-SFL-87-036
(Reference 13). From this position, it is inferred that, as a licensing item, RG 1.105 does not apply to the
liquid effluent monitors at Unit I and Unit 2.

BASES

The alarm setpoints will be calculated using current ODCM methodology for liquid effluent monitor setpoints..

INPUT DATA/ASSUMPTIONS References

1. Ai = Particulate Activity from the release path (Ci/yr) [3, 4, .14]

2. f= Maximum Acceptable Discharge Flowrate (gpm) [3, 18, 19, 251

3. F Dilution Water Flowrate (gpm) [3, 25, 261

4. Ei = Monitor Sensitivity (cpm/uCi/cc) [15, 16, 17,23,24]

METHODOLOGY

An EXCEL spreadsheet was generated to perform the alarm setpoint calculations.

See Attachment 2 for historical (Old Method) alarm setpoints based on 1 x old 10 CFR 20 MPC's.

See Attachment 3 for current (New Method) alarm setpoints based on 10 x new 10 CFR 20 EC's.

1. Si values were calculated using ODCM 1/2-ODC-2.01 equation [1.l(l)-2) and 1.1(2)-2]:

Ai

where: SI = the fraction of total radioactivity

Ai = the appropriate individual nuelide source termn values from ODCM 1/2-ODC-2.01
Table 1.1-l a and 1.1 -l b or Calculation Package No. ERS-SFL-92-037.

NOTE 1: ODCM A, values were derived by Stone and Webster and shown in Table 13 of Reference 4.
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NOTE 2: Zn-65 was not projected as a source term radionuclide when the ODCM was originally
developed. However, SINCE zinc may be added to the RCS, THEN Zn-65 needed to be added
to the ODCM Liquid Effluent Source Term. See Attachment 4 for deviation of the Zn-65
activity that was added to ODCM 1/2-ODC-2.01 Tables 1.1-la and 1.1-1b (Reference 22).

2. Ct value was calculated using ODCM 1/2-ODC-2.01 equation [1.1(1)-3 and 1.1(2)-3]:
Ct- F

f i
OECi

where: F = Dilution water flow rate (gpm)

22,800 gpm for RM-ILW-104, RM-ILW- 116, and 2SGC-RQO00 (15,000 gpm + 7,800 gpm)

149,800 gpm for RM-IRW-100 and RM-IRW-101 (127,000 gpm + 15,000 gpm + 7,800 gpm)

= 86.9 gpm for RM-IDA-100: Assumes thatthe toal flow from Outfall 003 is the sum of 23.8 gpm (0.0343
MGD) from Internal Outfall 103 + 38.9 gpm (0.056 MGD) from Internal Outfall 303 + 24.3 gpm (35,000
gpd) as the approximate Make-up Rate for the Secondary System (References 25 & 26)

8400 gpm for 2SWS-RQI01 and 2SWS-RQ102

f = Maximum acceptable discharge flow rate prior to dilution (gpm)

35 gpm for RM-ILW-104

= 15gpm for RM-I LW-116

= 80 gpm for 2SGC-RQ 100

=18,000 gpm for RM-IRW-100

9,000 gpm for RM-IRW-101

= 33.3 gpm for RM-IDA-100: Assumes -86% of the 38.9 gpm (0.056 MGD) from Internal Outfall 303 is
from the Auxliary Feed Pump Drain System

= 7220 gpm for 2SWS-RQ 101 and 2SWS-RQ 102

Si = Previously described

3. CQ values were calculated using ODCM 1/2-ODC-2.01 equation [1.1(1)-4 and 1.1(2)-4]:

Ci = Si Ct

where: C = max acceptable concentration for each radionuclide (uCi/ml)

Si = previously described

Ct = previously described
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4. The monitor count rate (CR) was calculated using ODCM 1/2-ODC-2.01 equation [1.1(1)-5 and
1,1(2)-51:

CR= Ci Ei

where: CR = monitor count rate attributed from each radionuclide in ncpm

Ci = previously described

Ei = detection efficiency for the appropriate monitor (cpm/uCi/ce) References 15, 16, 17, 23
and 24

5. FOR UNIT 2 ONLY: The Unit 2 monitor display value (DV) was calculated using ODCM 1/2-
ODC-2.01 equation [1.1(2)-5]:

DV=CF]1 C1 E1

where: CF11 Ci / • C1Ej = Conversion factor (uCi/ml/cpm) is an average determined for the

source term mix. Original derivations of the CFI I are shown in Reference 20 and 21.

Ej = Previously described

Ci = Previously described

6. The monitor alarm process setpoints were calculated as follows:

Unit 1: HHSP = 1.00 CR and HSP = 0.70 HHSP

Unit 2: HSP = 1.00 DV and ASP = 0.70 HSP

where: the process upper alarms (HHSP and HISP) and the process lower alarms (lISP and ASP) are
the monitor alarmsetpoints above background for the process stream (net cpm or net uCi/cc)

CR = previously described

1.00 and 0.70 = Fractions of total radioactivity concentration that may be released via the monitored
pathway to ensure that the 10 CFR 20 MPCs, or 10 x 1OCFR20 ECs are maintained.
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The Emergency Preparedness Plan - Emergency Action Level (EPP-EAL) values were calculated as
follows:

Unit I UE = 2 x ODCM Limit = 2 x HHSP

Unit I Alert = 200 x ODCM Limit = 200 x HHSP

Unit 2 UE = 2 x ODCM Limit = 2 x HSP

Unit 2 Alert = 200 x ODCM Limit = 200 x HSP

RESULTS

See Attachment I for the alarm setpoints (both Old Method and New Method) of liquid effluent monitors at

Unit I and Unit 2. The alarm setpoints are normally adjusted to < the values listed in the New Method.
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24. Condition Report No. CR05-06059-04: Document liquid effluent monitor alarm setpoint bases for ODC,
HPP, ENV and EPP-EAL implementing procedures.
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ATTACHMENTS

1. (see pages 10 - 11) Summary - Process Alarm Setpoints

2. (see pages 12 - 19) Historical Alarm Setpoints Based on 1 x Old 10 CFR 20 MPC's

3. (see pages 20 - 27) Current Alarm Setpoints Based on 10 x New 10 CFR 20 EC's

4. (see page 28) Determination of Zn-65 Ci/yr value for ODCM
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Summary - Process Alarm Setpolnts
For Liquid Effluent Monitors
(For Ynformation Only - DO NOT USE)

old / Previous ODCM Method -
OLD METHOD * Based ons I x Old 10 CPR 20 WPC's

RM-IRW-100 Alarm Setpolnts

HHSP - CR * 1.49E*03 cpm
HSP - CR x 0.7 - 1.042.03 CpM

US - 2 x IIJISP - 2.97R+03 cpm

Alert- 200 x HHSP 2.979+05 cpm

RN-IRW-1O1 Alarm Setpolnts

HHSP - CR - 1.14E+03 cpM

HSP - CR x 0.7 7.972+02 Cpm
US - 2 x HHSP - 2.280+03 cpm

Alert - 200 x HHSP - 2.208805 cpm

RM-IDA-100 Alarm Setpoints (Model 843-32R Detector)

WISP . CR - 2.98r+02 Cpm

HSP - CR x 0.7 . 2.093+02 cpm

U0 - 2 x HHSP - 5.97E+02 cpm

Alert - 200 x HHSp - S.978+04 cpm

RM-ILW-116 Alarm Setpoints

HHSP - CR . 1.049+05 cpm
HSP - CR X 0.7 - 7.28H+04 Cpm

Ue - 2 x HHSP - 2.08B+05 cpm

Alert - 200 x HHSP - 2,083+07 cpm

RM-ILWL104 Alarm Setpointa

HHSP . CR . 4.469+04 cpm
HSP - CR x 0.7 = 3.12E+04 cpm

UE - 2 x HHSP - 8.923.04 cpm
Alert - 200 x lIHSP - 8,92E+06 cpm

2SOC-ROIO0 Alarm Setpoints

HSP - 1.419-04 uCi/al

ASP - 9.84-05 uCI/ml
CFIl = 5.613-09 uCi/ml/cpm

UR - 2 x HSP - 2.813-04 uCi/mI
Alert - 200 X MSP - 2.81.-02 uC•iml

25WS-ROlI1 & Alarm Setpoints

2SWS-RQ102

HSP - 1.32E-06 uCi/mj

ASP - 9.232-07 uci/ml

CPuI . 5.71H-09 uci/ml/cpm
UE . 2 X HSP . 2.648-06 uCi/ml

Alert . 200 x HSP = 2.648-04 uCi/mI
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Summary - Process Alarn Setpoints
For Liquid Effluent monitors

(For ODC 1/2-ODC-2.01 & Related HPP & KHV Prooadireu)

New / Current :0DC Method -
N:: M"TROD - Based *As 10 x Now 19 CYR 29 XCIN

RM-1RN-100 Alarm Setpoints
NOTE, The not alarm setpoints for$

HHSP - CR - 3.678404 CpA All Monitors
Hap = CR x 0.7 - 2.57?404 epm SHALL NOT be set at * than

UB - 2 x H1SP . 7.33E.04 cps these values. Therefore,

Alert - 200 x HHSP - 7.33R*06 cpm actual net setpoine'SH"L be
set at v or - to these

RM-IRW-1O0 Alarm Setpoints

HHSP - CR - 1.042+04 cpm

HSP - CR X 0.7 - 7.298+03 cpm
US - 2 x H1HSP - 2.062.04 cpm

Alert - 200 x HMSP F 2.08*.06 cpm

RM-1-DA-100 Alarm Setpoints (843-32 and 843-32R Detector)

Re-Evaluated HHSP (843-32R) - CR - 1.22Z+04 cpm, or 1.5V increase from Current H1SP
Re-Rvaluated HHSP (043-32) - I.OSE.04 cpm, or 12.8% decrease from Current HHSP

Current "Map 4*43-32) - 1.209+04 cpm

Re-8valuated HSp (843-32R) . CR X 0.7 . 8.528+03 cpm, or 1.1% increase fro- Current NSP
Re-evaluated HSP ($41-32) - 7.333*03 cps, or 13.1% decrease from Current HSP

Current HOP (43-32) - 0.438+03 cpa

Re-Evaluated UE-EAL (843-32R) * 2 x 1HSP - 2.44E+04 cpa, or NO change from Current US-EAL
Re-Evaluated 08-EAL (843-32) . 2.093804 cpm, or 14.2% decrease from Current UE-ZAL

Current UN-NAL (843-32) . 2.443+04 cps

Re-Evaluated Alert-ZAL (043-32R) - 200 x HHSP - 2.44E.06 cpm, or NO change from Current Alert-RAL
Re-Evaluated Alert-EAt (043-32) . 2.092*06 cpm, or 14.2% decrease from Current Alert-EAL

Cuerent Alext-eAL - 2.443,06 CpO

OT3 2i See evaluation provided In Attachment 6 that indicates the current alarm wetpointe for
(RN-IDA-1001, as previously provided in Calculation No. 8700-UR(B)-223, Rev 0, are
still valid and do not require revision. Therefore, the alarm setpoints and the EPP-
SAT, values SHALL remain at the current values.

OTS 21 SINCe the calculated Alert SAL values exceed the range of the instrument, THEN the
actual Alert SAL values are 'Not Applicable"

RH-ILW-116 Alarm Setpoints

HHSP - CR - 9.SO305 cpm
Hap - CR X 0.7 - 6.651+05 cpa

US - 2 X HHSP - 1.90E+06 cpm
Alert - 200 x H1SP - 1.908.00 cpm

RM-ILW-104 Alarm Setpoints

H1SP - CR - 4.079405 cpM
HSP . CR x 0.7 - 2.853,05 cpm

US - 2 x H1SP 1 8.15B+05 cpm
Alert - 200 X HHSP - 6.153,07 cpm

28UC-R0lO0 Alarm Setpoints

Hap - 1.143-03 uCi/ml

ASP - 7.999-04 uCi/ml
CFI1 - 5.613-09 uCi/ml/opm

US - 2 x 11p - 2.289-03 uCi/ml
Alert - 200 x HPS - 2.28E-01 uCi/ml

2SHS-RQ10I & Alarm Setpoints
280S-RQ102

HOP - 4.30-OS uCi/ml
ASP - 3.013-05 uCl/wl
CIII - 5.713-09. uCi/ml/cpm

US . 2 x NSP - 8.592-05 uCi/ml

Alert - 200 X HSP - 8.5S9-01 uCi/msI

(ýE9
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OLD METHOD - Based oni I X Old 10 CPR 20 H19'sR3-lRI-100 Alarm Setpoints

Nuclide

Cr-s5
C0-58
C0-60
Rb-es
Sr-89
Sr-g0
Y-90
Sr-91
Y- 91
zr-9s
Nb- 95
Zr-97
•NO-99
TC-99n
Ru-103
Ru- 105
Ru- 106
Rh-Los
Te-127
TO-127
Sb-127
sb-129
Te -129m

Te- 129
Ta-1310
1-131
Te-132
1-132
1-133
1-134
1-135
CS-131
80-137m

Be- 140
L8 -140
Ce-141
Ce- 143
C8-144
Pr-143
Pr-144
Nd-147
H-3
All Others

At
Annual

Release

(Ci)

0. 00E.00

4.86E+00
1.46E-01
6.213+02
7.838-01
1.86E-02
2.27E-02
3.78R-01
1.279-01
1.32E-01

1.32E-01
7.562-02
6.21R+02
3.513,02
6.408-02
5.672-03
4.32E-03
1.62E-02
3.519-01
2.92R-01
2,67H-03

6.213-03
7.29E+00
4. 05+E00
4.222400
4.863.02
5 133401
1.703+02

7?,3E+02
1.05+E02
4,05E+02
2.46E+02
2.,271*02
8.103-01
2 197E-01
1.30e-01
9.72E-02
6.752-02
1,270-01

6.758-02
4.59E-02
0.00E*00
0.00E00

Old
10 CPR 20 149C

Appendix 8
Si Table II, Cal 2

(ui/rel)

0.003+00

1.198-03
3.572-05
1,526-01
1,918-04
4.558-06
5.559-06
9.24E-05
3.103-05
3,23E-05
3.238-05
1,85E-05
1.52E-01
8.38E-02
1.58E-05
1.39E-06
1.062-06
3.96E-06
8.58E-05
4.69B-05
61533-07
1.528-06
1.785-03
9.90E-04
1.06S-03
1.19E-01
1.25E-02
4.16R-02
1.913-01
2.578-02
9.90E-02
6.01E-02
5.S5E-02
1.98E-04
7.26E-05
3.152-0S
2.38E-05
1.65E-05
3.10Z-05
1.652-05
1.12E-05
0.00E400
O.OOR+00

18-03
9e-05
32-05
32-06
3U-06
3E-07
23-05
SE-05

3E-05
6E-05
12-04
23-05
4E-06
33-03
8G-05
IE-04
1E-05
IE-04
52-05
2E-04

33-06
3E-06

2E-05
6E-04
43-05

3E-07
23-05
8E-06
1E-06
2E-03
4E-06
2E-05
2E-05

2E-05SE-OS
!)E-05
4E-05
42-OS
1E-05

6E-O5
6E-05

U3-03
1E-07

1 x Old
10 CPR 20 MPC

Appendix B
Table II, Col 2

(uci/mli

23-03
9Z-05
33-05
33-06
38-06
3E-07
23-05
5E-O0
3U-05
63-05
I1-04
23-05
42-05
3E-03
8E-05
IE-04
I-05
I1-04
63-06

22-04
33-06
3E-06
2R-05
8H-04
42-05
33-07

2E-05
8E-06
1E-06
22-05
4r-06
22-05
2E-05
2E-05
2E-05
93-05
4R-05
1E-05
52-05
02+00
6E-05
33-03
12-07

8i
Detection

Ci Sfticiency
(uCi/ml) (Opm/uCi/ml)

51/XPC

(ml/uCi)

0.003+00
1. 32801
1.192+00
5.062+04
6.38e+01
1.529+01
21,7 -01
1.853+00
1,033+00
5.382-01
3.233-01
9.248-01
3.799+03
2.863+01
1.98s-01
1.398-02
1.068-01
3.96P-02
1.722+00
2.331-01
2.1$E-01
S.06B-01
8.913+01
1.24E+00
2.64E+01
3. 96E+05
6.27E+02
5.19E203
1.915R05
1.280+03

.2.472.04
3 01E+03
2.77E+03
9,90E+00
3.633+00
3,53E-01
5.942-01
1.652E00
6.21E-01

1,97-01
0O003400
0.002400

01st
Count
Rate

(ncpm)

qýED
0.00%+00
1.45E-08
4.379-10
1.862-06
2.343-09
S.578-11
6.798-11
1.13E-09
1.80E-20
3.95R-10
3.95U-10
2.26E-10
1.86E-06
1.05E-06
1.94E-10
1.709-11
1.29Z-11
4,85E-11
1.05R-09
5.75E-10
7.99E-12
1.86E-11
2 18E-08
1.21H-08
1,293-08
1.458-06
1.542-07
5.09E-07
2.34E-06

3.142-07
1.21E-06
7.36E-07
6.793-07
2.42E-09
8.89E-10
3.89E-10

2.913-10
2.02R-10
3.803-10

2.02E-10
1.373-10
0.00,E00
0.002+00

1.243+07
1.062+06
1.942+08
3.733+07

9. 84E+03
0.0O2+00
0. 002+00

8.13E+07
2.533+05
1.06E408
1.068+08
1.17E3+0

1.412E08

1.138409

7.84E+07
0.00e800
3.07÷+07
1.62R307
1. 483+06
1.258+08
1. 41t+00
1,112 05
1.698+07

1.1258+0$
I. 138+08
1.213+08

3.160+09
1.162+08
3.175+09
1.47e208
9.303+07

9.85E+07
4.782+07
2.222+08
6.202+07
7.,870+07
1.36E+07
0.002*00
2.323+06
3,37E+07
0.002+00
0. 0 0200

0
2
0

69
0
0

0
0
0
0

0
0

262

0
0

0
0
0

0
0
0
0

0
0

172

19
161
272
100
178

65
67
0

0
0

0
0
0
0
0
0
0

1481

0
1487

Total 4.098403 1.00E+00 6.80E305 1.22E-05

0.003+00 0.002+00
6.903+05 1.222-05

Total H-3 0.008+00

Total W/O H-3 4.09E+03

F

Ct
Ci

At; RCS Activity, From Calc Package No. ERS-SPL-92-037
E35 (843-30 Data) Fron Calc Package No. ERS-SFL-92-039

149880 gpo - Dilution Plowrate (127,600 gpM + 15,000 gpo + 7,800 gpo)
18000 gpo - Discharge flowrate (9,000 gpm / RPR2P: Assumes 2 RPRWPs operating)

1.226-OS - Dilution Plowrate / (Discharge Flowrate x Sum Si/4PC).
at x ot

CR . suM (CiS) -

HHSP . CR .
NOP - CR x 0.7 -

1.49E+03 cpM

1.492+03 cp,
1.04B+03 cpa
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ERS-ATL-93-021, Rev 3
Attach2nenc 2

R4-1IRW-101 Alarm SetpOlntg OLD METHOD - Based on: I x Old 10 CPR 20 MPC'$

Nucl ide

Cr-51
Mn-64
Fe-S5
Fe-59
co-Se

Co-60
Zfn-65

Up-239

Dr-93
Mr-94

Br°-8

Rb-aG
Rb-se
Sr-89
Or-90
¥-90
Sr-91
Y-91M
Y-91
Y-93
Zr-95
Nb- 9s
M¢-998

RU-103
RU-106
Rh-103m
Rh- 106
T8-125m
Te- 127m
TO-127
Te- 129M
Te- 129
1-130
Te-131m
Te-131
1-131
Te-132
1-132
1-133
1-134
CS- 134
1-135
Cs- 13 6
C9-137
8a-137m
Ba-140
La- 140
Ce-141
CA-143
C8-144
Pr- 143
Pr-144
H-3
All Others

Ai
Annual
Release

(ci)

1.30E-03
3,108-04
1.600-03
8.30E-04
1.408-02
2,008-03
2.698-02

1.40E-04
2.508-05
2.708-06

2.80E-0e
7.508-05
1.20E-04
2.902-04
1.102-05
9.408-06
1.302-05
8.708-06
S.702-05

7.40E-07
5.I00-05
5,209-05
2. 10E-02
1. 0-02
3.408-05

1.00E-05
3.40E-05
1.00E-05
2.50H-05
2.609-04
2.700-04
1.109-03
6.708-04
1.208-04
1.609-04

3.008-05
1.60E-01
4.30E-03
4.900-03
4.00R-02
8.008-05
4.608-02
4.30E-03
8,90E-03
3.30E-02
3.10Z-02
1,108-04
1. IOE-04
So109-05
2.80E-04
3.20E-05
2.70E-05
3.20E-05
8.S00+02
0.00800

Old
10 CFR 20 MPC

Appendix B
Si Table I1, col 2

(uCi/ml)

2.36E-06
5.63E-07
2.91E-06
1.512-06
2.549-05
3.638-06
4.88E-05
2.54B-07
4.54E-08
4.918-09
5,09E-11
1.368-07
2.188-07
5.27B-07
2.00E-08
1.71E-08
2.368-08
L.503-08
1.04E-07
1.348-09
9.279-08
9.45E-08
2.008-05
2.00E-05
6.188-08
1..20-08
6.188-08
1.828-08
4.549-08
4.72S-07
4.919-07
2.00-06
1.22E-06
2.180-03
2.928-07
5.458-08
2.918-04
7.918-06
8.908-06
7.27E-05
1.45R-07
8.368-05
7,819-06
1.628-05
6.Q08-05
5.638-05
2.O0O-07
2.008-07
9.233-08
5.09E-09
5.81E-08

4.918-08
5.818-08
9.998-01
0.000E00

28-03
IE-04
8E-04
59-05
92-0S
3E-0 5
18-04

XR-04
3E-06
38-06
00+00

2E-05
OE00
3E-06
3B-07
2E-05
59-05
3E-03
38-05

U0-05
&E-05

IE-04
4E-05
38.03
8E-05
IE-05
18-02
0E+00
IE-04
50-05
2E-04
2E-OS
80-04
U0-06
46-05
0E+00
32-07
28-05
O8-06
IE-06

2E-05
9E-06
IE-06
SE-05
28-05
2E-05
28-0S
29-05
98-05
4E-05
2.-05
50-05
0&+00
3E-03

IE-07

1 x Old
10 CFR 20 H(PC

Appendix 8
Table II, Col 2

juCi/tal)

2E-03
I-04
80-04
5E-05
9R-05

32-05
15-04
12-04

3r-06
3P-06

0E00
28-05

08400
38-06
38-07
2IC-05
59-05
3.8-03
3E-053E-06
38-OS
68-05

IE-04
48-05

38-03
80-05

IL-05
IE-02
08+00
18-04
59-05
28-04
28-05
80-04
39-06
48-05

08E00
33-07
2E-05
SE-06

13-06
2E-05

9E-06
4E-06
6E-05

28-OS
28-05
2E-05
9E-05
4 2-OS4Z-05

58-05

00*00
3E-03
I-07

(ý ý, -3)
Si/MPC

(ml/uCi)

1.188-03
5,638-03
3.63R-03
3.02B-02
2.830-01
1.21E-02
4.880-01
2,54E-03
1.518-02
1,64B-03

6.81E-03

1.16E-01
6.668-02
8.548-04
4.728-04
5,278-06
3.458-03
4.488-05
1.542-03
9.45E-04
5.00E001
6.668-03
?.729-04
1.820-03

4.183-066

4.54E-04
9.45E-03
2.45E-03
9.99E-02
1.52E-03
1.278-02
7.278-03

9.698E02
3.919-01
1,11E800
1.27E+01
7.270-03
9.298+00

1,956+00
2.698-01
3.008+00

2.020+00
9.990-03
9.998-03
1.030-03
1.278-04
5.816-03
9,815-04

3.33E#02

0.008E00

Detectionl

Ci Efficien~cy
(uCi/ml) (cPeu/uCi /r1)

C1 gi

count
Rate

(.7cpm)

2,828-08
6.722-09
3.4?E-08
1.808-08
3.038-07
4.33B-08
5.828-07

3,030-09
5.429-10
6.8SE-1I
6.078-13
1.618-09
2.608-09
6.288-09
2.308-10
2.040-10
2.82E-10
1.898-10
1.243-09
1 ,608-11
1.118-09
1,13E-09
2.388-01

2.380-07

7.370-10
2.17E-10
7.37S-10
2.178-10
5.428-10
S.639-09
5.858-09
2.388-08
1.458-08
2.60S-09
3.47E-09
6.50E-10
3.478-06

9.328-08
1.058-07
8.678-07
1.738-09
9.979-07
9.32E-08
1.93E-07
3.15E-07
6.72E-07
2.388-09
2.38-09

1.118-09
6.078-11

6.938-10
5.852-10
6.93E-10

31.90-02
0.003+00

1,240.07
1.05E408
0.008+00

1.048*08
1,060408

1 .948+08
5.02E*07
0,008+00

1, 480.06
3,169408

6.71E806
0.002400
3.7340'7
9.840+03
0.004E00
0.00+00
8. 13E*07
1.078+08
2.53E+05
0.009+00
1. 06S8+08
1.06E008
1.418+08

1. 110.08
1.138+08
0. 008400
0.OOE00
0.000+00
2.400408
1.629+07
1.489+06
1. 111406
L.698+07
2.650+08
1.158406

1. 115 08
1.18E+08
1.21E+08
3.160,08
1.16E+08
3.17E+08
2.420.08
1.4782+0

3.19B+06
9.30E+07
9.852+07
4,789407
2.220,08

6,20E+07
7.87E+07
1,36E+07
O.00E+00
2.328+06

0.000+00
0. 000400

0
1
0
2

32
6

29
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

34

28
0
0
0
0
0
0
0
0
0
I

0
409

34
101

1
241

14
62

67
66

0
1
0
0
0
0
0
0
0

1139

0
1139

Total S.S08E02 1.008+00 1.408÷03 1.198-02

3.33E+02 1.19E-02
1,068+03 8.782-06

TOtal H-3
Total W/O H-3

5.50E+02
4.050-01

F

Ct
Ci

Ail P'e ODCHM 1/2-ODC-2.01 Table 1.1-la Ifrcm Table 13 of S&W UR(8)-160)
Ri: (043-30 Data) Frcm Calo Package No. 2RS-SPL-92-039

149600 9pm . Dilution ?lowrate (127,000 9pa. * 15,000 gpm + 7,800 9pm)

9000 gp) - Dlech, flowrate (9,000 gpM I RPRWPt With 2 RPRWPS, flow is eplit between CCW & RSB)
1.19E-02 - Dilution Plowrate / (Discharge Flowrate x Sum Si/MPC)

St X Ct
CR - SUM (CiEi) -

HSP - CR -
HSP - CR x 0.7 .

1.148403 Cpm
1.14E+03 cpZ

7.97?E02 C"a
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ERS-ATL-93-021, ReV 3
Attachment 2

OLD METHOD . Based on: 1 x Old 10 CFR 20 4PC5SRM-IDA-100 Alarm Setpoints (Model 843-32 Detector)

Nuclide

Cr-51
1-131

1-132
1-133
1-134
1-135
H-3
All Others

Ai
Annual

Release
ici)

0.009+00
1.33E+02
4.77E+01
1.97E802
2.33E401
1.10H+02
0,003"00
0.008+00

Old

10 CPR 20 MFC
Appendix B

Si Table I1, col 2
(uCi/ml)

0.002+00
2,608-01
9.33R-02
3.868-01
4.56R-02
2.152-01
0.O00E00
0.008,00

2E-03
3E-07
8$-06
18-06
2H-0s
46-06
3B-03
IE-07

I x Old
10 CPR 20 MlPC

Appendix 8
Table 11, Col 2

tuci/mi)

2B-03
38-07
89-06
18-06
2E-05
49-06
3E-03
1E-07

Bi

Detection
ci efficiency

fuCi/al) (cPma/udi/ml)'

Si/MPC
(ml/uCi)

O.00.Eo0
8.652.05

1. 17E#04

3.86EO05

2.28R.03
5.382,04
0.008.00
0.008+00

0.00E+00
5.14E-07
1.848-07
7.618-07
9.019-08
4.252-07
0.00E+00
0.00O400

1.18E407
1.112.08
2.669+08
9.90E+07
2.701.08
1.198+08
0.001,00
0.002+00

count
Rate

(ncpnj)

0
57

49
75
24
Sl
0
0

Total 5. 1E+02 1.00800

Total H-3 0.0OE+00
Total W/O H-3 5.11E+02

2.32R406 1.98E-06

0.00R+00 0.00U+00
1.328+06 1.988-06

256

0
256

Ali SOTR Source Term, PFro UR(B)-223
E1: (843-30 Data) From Calb Package No. ERS-SPL-92-039

?OTS Even though this conitor ham a model 843-32 detector, the vendor notes that the
efficiencies are the same as those for the Model 043-30 detector.

P - 86.9 gpm - Dilution Flowrate (Total from Outfall 003), as follows:
23.8 gPm - .0.0342 HGD from Internal Outfall 103 (Reference: I/2-AUM-0604)
38,9 gpm - 0.056 M0OD from Internal Outfall 303 (Referencer l/2-AfN-0604)
24.3 gpm . 35.000 gpd from Secondary Make-up (Reference: Form 1/2-RHV-05.04.F04)

- 33.3 PSM - DiechaXge flowrate from Aux Feed Pump Drains to Internal Outfall 303 as follows:
33.3 9pm - internal Outfall 303 Adjusted for Aux Feed Drain (i.e., 38.9 gpn x 86%)

Ct - 1,98%-06
Ci - Si x Ct

- Dilution Flowrate / (Discharge Flowrate x Sum Si/HPC)

CR -Sum (dIEU )

HHSP . CR
HS - CR x 0.7 -

2.S69,02 cpm

2:546Z#0o2 cpto
1.79E.02 cjrn
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ERS-ATL-93-021, RaY 3
Attachment 2

OLD 14ETROD - Based on, I x Old 10 CFR 20 MPC'sRM-IDA-100 Alarm Setpoints (Model 843-32R Detector)

Nuclide

Cr-51
1-131
1-132
1-1133
1-134
1- 135

H-3
All Others

Al
Annual

Release
(C1i

0.OE+00

1,33E+02
4.•79•01
1.97E+02
2.339+01

1.109+02

O.OOE+00
0.00V+Q0

old
10 CFR 20 HPC

Appendix B
Si Table II, Col 2

(uCi/Mi)

0.009.00
2.601-01

9.338-02
3.861-01
4.568-02
2. 15-01
0.00,+00
0. 00R+00

2E-03
3E-07
8E-06
I-06

2X-05
4U-06
3X-03
IN-07

I x Old
10 CFR 20 MPC

Appendix a
Table II, Col 2

luci/ol)

2E-03
3E-07
82-06
19-06

2E-OS

4E-06
39-03
19-07

Si/MPC
(ml/uci)

0.O0OR00
8. 6E+0S

2.178+04
3.86G1+0
2.28E103
5.38E104

0.00B+00
0.009+00

Vi
Detection

C1 Efficiency
(uCi/ml) (cpm/uCi/lrl)

0.00E+00
5.14E-07
1.843-07
7.613-07
9.01E-08
4.25E-07
O.00÷+00
0.00+00

0.009+00
1.181*08
3. 161.08
1 .16E*08
3.118+0e
1.47E+08

0.001+00
0.009.00

cIEI
Count
Rate

(ncpn)

0

61
58
88
29
62
0
0

Total 5.11E102 1.00+00 1,323+06 1.983-06

0.00OO00 0.003+00
1.32E106 1.98s-06

298 1

Total H-3
Total W/o H-3

0.00E+00
S.11E+02

0
298

hiA SGTR Source TenS, From, URMS)-223
His (843-30R Data) From Calc Package No. ERS-SFL-92-039

NOTE; Even though this monitor has a Model 843-32R detector, the vendor notes that the
efficiencies are the same as those for the Model 843-30R detector.

F - 86.9 qpm . Dilution Flowrate (Total from outfall 003), as follows;
23.0 gpm - 0.0342 MGO from Internal Outfall 103 (References 1/2-A014-06041
38.9 pm - 0.056 MOD from Internal Outfall 303 (Reference: 1/2-A31-0604)
24.3 qpm - 35,000 gpd from Secondary Make-up (References Form 1/2-ENV-05,04.F04)

f 33.3 pga - Discharge flOwrate frcm Avx Feed PumpDralns to internal Outtall 303 as followst
33.3 gpm - Internal Outfall 303 Adjusted for Aux Feed Drain (i.e., 38.9 gpe x 860)

Ct . 1,96E-06
Ci Si x Ct

. Dilution Flawrate / (Discharge Plowrate x Sum Si/M9C)

CR . Sum (CIEI) -
HHSP - CR -

HSP = CR x 0.7 -

2,98•102 cpm
2.98E,02 ops
2.091,02 cpm
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3SM-ATL-93-021, Rev 3
Attachment 2

OLD MM3OD0 - ased ont I x old 10 CFR 10 MPC'sRK.-ILLW-116 Alarm Setpoints

Nuclide

Cr-s1

FeoS5
Fe-S9
Co- $8
CO- 40
Zn-48S
Np-239
8r-83
Br-84
8r-85
Rb-86
Rb-88
Sr-89
83-s0
Sr-91
Y-90
Y-9).m

Y-91
Y-93
Zr-95
Nb-95
X-0-99
TC - 99m
Ru- 103
Ru- 106
Rh - 103m
Rh- 106
Te- 125m

Te - 127m

TO-129
Te- 129m
Te - 1.29

1-130
Te -131m
Te -131
1-131

Te- 132
I 132
1-133
1-134
CS- 134
1,135
Cs-)36
CS-137
0s-137m
Ba-140
La-140
CO-14 X
Ce-143

Ce-144
Pr- 143

3- 144
H-3
All Others

Total

Total H-3
TOtal W/O X-3

Al

Annual
Release

ICI)

1,303-03
3.103-04
1.608-03

8.30E-04
1,40E-02
2.008-03
2.69E-02
1.408-04
2.503-05
2.703-06
2.803-08
7,508-05
1,20E-04
2.90E-04
1.109-05
9.40E-06
1.30E-05
8.70E.06

5.103-05
7.408-07
5.108-OS
5.203-05
1.202-02
1.108-02
3.408-05
1.003-05
3.40E-05
1.00S-05
2.508-05
2.603-04
2.70E-04
1.103-03
6.70E-04
1.20E-04
1.608-04

3.00E-05
1.608-01

4.30E-03
4.90E-03
4,002-02
8.00F-05
4.603-02
4.30E-03
8.90r-03
3.30E-02
3.103-02
1.10E-04
1.10B-04

8.108-05
2.60E-06

3.20E-05
2.70E-OS

3.20E-05
S.50.+02
0.00B+00

Old
10 CFR 20 HPC

Appendix B
SL Table I1, Col 2

WuC/MI)

2.368-06 28-03
5.633-07 13-04
2.91E-06 83-04
1.51H-06 58-05
2.54E-05 98-OS
3.63E-06 39-05
4.88E-05 13-04
2.543-07 1E-04
4.543-08 3E-06

4.91H-09 3E-06
5.093-11 09+00

1.368-07 23-OS

2.183-07 OE+00

5.278-07 3E-06
2.003-08 39-07
1.71E-08 5E-05
2.368-08 2E-0S
1.583-08 3E-03
1.048-07 32-05
1.343-09 3E-05
9.27B-08 6E-OS
9.45B-08 IE-04
2.00R-05 43-OS

2.008-05 3E-03
6.180-08 88-05
1.82E-08 I-OS
6.183-08 IE-02
1.82H-08 0e+00
4.54E-08 19-04

4.728-07 S8-05

4.91H-07 2E-04
2.003-06 2E-05
1.226-06 80-04
2.183-07 38-06
2.918-07 4E-05

5.453-08 OE+00

2.913-04 33-07
7.819-06 2E-05
8.903-06 8e-06
7,279-OS 1E-06
1.45E-07 2E-OS
8.363-05 9E-06
7.81E-06 . 4E-06
1.628-05 68-05
6.003-05 23.05
5.638-05 23-05
2.008-07 29-OS
2.009-07 29-05
9.273-08 93-05
5.098-09 43-OS

S.813-08 19-05

4.91E-08 53-05
5.012-08 03.00

9.993-01 38-03

O,.OOE+00 38-06

I x Old
10 CPR 20 KPC

Appendix B
Table II, Col 2

(UC/Mil)

23-03
1E-04

8E-04
SE-05
98-05
3E-05
IE"04
IR-04"

3Z-06
3E-06
0E+00
2S-05
0E-00
3Eý06
.3E-07
58-05
28-05

3E-03
3E-05
38-05
6E-08
29-04

49-OS

39-03
81-06

12-05

13-02
0H+00

19-04
52-05
20÷04
2E-05
2E-04
38-06
43-05

09+00
3r-07
24-05
33-06
ie-06
28-05
9E-06
40"06
28-04
28-05
23-05
2H-05
93-05
3E-05
43-05

53-05

09-00

3E-03
38-06

Si/4PC

1.183-03
5.63E-03
3.613-03
3.028-02
2.83H-01
1.21E-01
4.883-01
2.54R-03
1.51R-02
1.64E-03

6.818-03

1.768-01
6.668-02
3.42E-04
1.18R-03

5.27H-06
1.453-03

4.488-05
1.54E-03
9.45E-04
5.003-01
6.66R-03
7.72R-04
1.821-03
6.18R-06

4.54R-04
9.458-03
2.45£-03
9.999-02
1.52 -03
7.27E-02
7.27E-03

9.69E+02

3.913-01
1.11n+00

7.27R,01
7.273-03
9.298.00
1.953+00
2.69E-01
3.003,00
2.823,00
9.992-03
9.993-03
1.039-03
1.270-04
5.618-03

9.81-04

3.33E+02
0. 00B*00"

c1

2.573-06
8.213)-07
3.178-06
1,640-06
2.77E-05
3.968-06
5.31H-05
2.778-07
4.958-08

5.342-09
5.54E-13
1,48E-07
2.373-07
S.74E-01
2.18E-08
1.863-08
2.57E-08
1.12E-00
1.133-07
1.463-09
1.018-07
1.03E-07
2.18E-05
2.18E-05
6.73E-08

1.98R-08
6.73E-08
1.988-08
4.95E-08
5, 15E-07
5.34E-07
2. 183-06
1.33E-06

2.373-07
3.17E-07
5.94E-08
3.113-04

6.I5I-06
9.70E-06
7.92E-05
1.588-07
9,10B-05
8.519-06
1.768-05
6.53B-05
6.13-S05
2.18 O-07
2. 18-07
1.013-07

5.548-09
6.330-06

5.34E-08
6.338-08

1.093+00
0.003+00

(E9E±
Detection
Efficiency

1.249+07
1.053+08

0.006+00
1.04E+08
1.068+08
1.943,08
5,02E+07
0.00E+00

1.483+06
3.168+08
6.713806
0.006400
3.738+07
9.848303
0.003+00
0.003+00
8.133,07
1.07N+08
2.538*05
0.00E+00
1.08E+08
1.06H408
1.413+08
1.113,08
1.123308
0.009+00
0.003+00
0.008+00
2.403+05
1.623307
1.48E*06
1.133+05

1.699,07
2.65E+08
.1.153+06
1.12S+08
1.18S+08

1.-219+06
3.163+08
1.163+08
3.178+08
2.428+08
1.479,08
3.193808

9.,3056 07
9.85E+07
4.78E+07
2.22E+08
6.20E+07
7.87E+07

1.368+07
0.00E+00
2.328 06

.000+E00
0.003+00

clii

Count
Rate

(ncpm)

32
64
0

171
2937

768
2868

0
0

2
0

0
0
0

2
2
0

0
11

11
306S
2416

8

0
0
0
0

1

0
22
63
0
1

37362
1030
3064
9182
so

22029
12S1
5618
60?3
6043

10
48

6
0
1
0
0
0
0

104039

0
104032

5,S03+02 1.009,00 1.403E03 1.093400

3,33B.02 1.098+00
1.063+03 8.023-04

5.508+02
4.05E-01

Ail Prom ODCM 1/2-ODC-2.01 Table 1.1-1a (from Table 13 of 3&W UR{U}-160)
Ei3 (843-30 Data) From Caic PaCkage No. SRS-SFL-92-039

P - 22800 9pm - Dilution IF1owrate (15,000 gpm + 7,800 gpm)
E - 15 2-p - Discharge flewrate

Ct - 1.093+00 - Dilution Flowrate / (Discharge Flowrate x Sum Si/HPC)
Ci - si x Ct

CR = SuM CEf) -
HHSP - CR -

HSP - CR x 0.7 -

1.04M+05 CPa
1.042+0S Ca•i
7.28C+04 CaP
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ERS-ATL-93-021, Rev 3
Attachaent 2

OLD 30THOD - Based On: I x Old 10 CPR 20 MPC'sRA1-(A41-104 Alarm Satpointa

Nuclide

Cr-51
8.0-54

re-$S
Re-59
Co-SB
4Z0-60

tn-AS
Np-239
Br-A 3

Br-84

Yr-8S

ab-88
Sr-89
Sr-90
Sr-91
Y-90
Y-92M
y-91_
Y-93
Zr-95
Nb-9S
1.,.o- 99
•c - 99M
tw-10)
Ru-106
R~h- 103m•
kqh-106
TVe-125Sm
Te - 127?m
Te-12?
Te-129m
Te-129
t - 130
Te-131m
Te-131
1-131
Te -132

1-133
1-134
Cs - 134
1-135
Cs-136
Cs-13?
8a- 137m
Da- 140
La-140
Ca -141
Ca- 143
Ce- 144
Pr- 14 3
Pr-144
VS-3

All Others

Total

Total H-3
Total W/O H-3

Al

Annual
Release

(Ci)

1.302-03
3.103-04
1.602-03
8.30E-04
1.40E-02
2.00Z-03
2.69H-02
1.403-04
2.50E-05

2.70%-06
2.80R-08
7.SOE-05
1.20E-04
2.902-04
1.10-05
9.40E-06
1.30E-05
8.708-06
5,103-05
7.40E-07
5.IOE-05
5.203-OS
1.IOE-02
1.10E-02
3.403-05
1.00E-05
3.40E-05
1.003-05
2.50E-05
2.608-04
2.703-04
1.IOE-03
6.70E-04
1.20E-04
1.60E-04
3.00E-05
1.60C-01
4.30B-03
4.908-03

4.008-02
8.008-05
4.60E-02
4.30E-03
8.90S-03
3.30R-02
3.103-02
1.10E-04
1.10-04
5.LOE-05
2.803-06
3.208-05
2.703-05
3.20E-05
5.50E+02
0.00E+00

Old
10 CPR 20 RPC

Appendix S
St Table 11, Col 2

(uCi/ml)

2.36E-06
5.63E-07
2.918-06
1.513-06
2.54E-05
3.633-06
4.88H-05
2.54E-07
4.543-08
4.91E-09

5.093-11
1.36E-07
2.188-07

5.279-07
2.003-08
1.712-08
2.363-08
1.55E-08
1.04E-07
1.34E-09
9.27E-06
9.45E-0O
2.006-05
2.00K-0O
6.108-08
1.82E-06
6.16E-08
1.823-08
4.548-08
4.723-07
4.91E-07
2.003-06
1.22E-06
2.18-07
2.913-07
5.453-08
2.913-04
7.81E-06
8.90E-06
7.27E-05
1.452-07
8.36K-05
7.81E-06
1.623-05
6.00E-06
5.63K-05
2.008-07
2.003-07
9.27E-08
5.09E-09
5.81E-OS
4.91E-00
5.81H-08
9.993-01
0.00B+00

2E-03
IE-04
8E-04
5E-05
91E-05
3E-OS

IE-04
18-04
3E-06
3E-06
DE+O0
2B-05

0U+00
3E-06
32-07

23-OS
3E-03
38-05
38-05
68-05
IZ-04
4E-05
32-03
02-05
iE-O5
IB-02

08.00
I1-04
SE-O5
23-04

83-04
3E-06
4E-05

03.00

3R-07
29-0S
2E-06
12-06
26-0S
93-06
48-06
6E-05
23-05
2E-05
28-06

13-06

28-OS

9R-06

48-05

13-05

23-OS
2Kes023-OS

38-03
IE-05

I x Old
10 CPR 20 HOC

Appendix S
Table I1, COL 2

(uCi/ml)

2E-03
I-04
8E-04
52-05
9B-05
3K-OS
IE-04
1E04
3U-06

33-06

0U+00
2E-05
O3.00
3E-06
3E-07
S-05
2s-OS
3E-_0
3E-05
38-05
6E-05
I1-04
4E.05

3E-03
OE-05
IE-05

13-02
03.00
13-04
SE-OS
2E-04
28-05
89-04
3E-06
4B-05
08.00
33-07
23-OS
68-06
IE-06
2E-05
9E-06
4E-06
6E-05
2U-05
23-05
23-05
2S-05
92-05
4E-05
13-0S
59-05
OE+00
3E-03

12-07

2i
Detection

Ci Efficiency
(uCi/sl) (cpr/uCi/Ml)

Si/KRC
(ml/uCi)

1.183-03
5,633-03

3.63U-03
3.02E-02
2.83E-01
1.21E-01
4.88E-01
2.54E-03
1.513-02
1,64E-03

6.81E-03

1.76E-01
6.660-02
3.423-04
1.18E-03
5.273-06
3.45E-03
4.483-05
1.543-03
9.453-04
5.00E-01
6.662-03
7.72E-04
0.823-03

6.1$E-06

4.54E-04
9.458-03
2.45B-03
9,99E-02
1.528-03
7.270-02

7.273-03

9.698*02
3.918-01
1.113+00
7.272*01
7.278-03
9.293+00
1.95B*00
2.693-01
3.003400
2.822+00
.9,93-03

9.993-03
1.03E-03
1.27S-04

S.613-03
9.813-04

3.33E*02
0,003+00

1.10E-06
2.613E-07
1,36E-06
7.04E-07
1.198-0S
1.70E-06
2.28E-05
1.193-07
2.122-08
2.29E-09
2.37E-11
6.360-08

1.02E-07
2.46E-07
9.333-09
7.97E-09
1.103-08
7.39E-09
4.83E-09
6.28E-10
4.332-0O
4.418-04
9.33E-0O
9.33E-06
2.886-08
8.483-09
2.888-08
5.483-09
2.12E-09
2.213-07
2.298-07
9.33E-07
5.693-07
1.02E-07
1.363-07
2.54E-06
1.36B-04
3.65E-06
4.16E-06
3.393-Os

6.78B-00
3.908-05
3.652-00
7.SSE-06
2.G0E-05
2.632-OS
9.33E-06
9.33E-08
4.332-08
2.37£-09
2.713-09
2.293-08
2.71-08
4.66E-01
0. 00+00

1, 24E.07
1,053.00
0.008400
1,04E+08
1. 06308
1.94S+08
5. 02P+01
0,00.+00
1,488+06

3.168+08
6.71B+06
0.008+00

3, 732+07
9.804303
0.009+00
0,00E+00
8.138+07
1,073+08

2.53E+05
0.003+00
1.063*08
1,062408
1.413408
1,11+E08
1.13S+08
0.002*00
0.003+00
0.00E+00
2.40R+05
1.623+07
1.483*06
1.119+05
1.6•3*07
2.65H+08
1.15*E06
3.11I*08
3.383+08
2.21E+08
3.163+08
1.16E+08
3.172+08
2.42E+08
1.47E+08
3.191;+06
9.30R+07
9.853E07

4.718+07
2.22K+06
6.203.07
7.879*07
1.36E+07
0.003*00
2.32Z+06
0.00R+00
0.008300

Ciie

Count
Rate

(ncpml

14
28

0
73

1259
329

1143
0
0
1

0
0
4

0
0
0
1
1

0
0
S
5

1335
1036

3
0

0
0
0

0
0
10
27

0
3

16022

441
1313
3935

22
9441
536

2408
2603
2590

4
21

3
0
0
0
0
0
0

5.50E+02 1,00E+00

5.50*E02
4.0$2-01

1.40E*03 4.678-01

3.33E*02 4.663-01

1.063+03 3.443-04

Ait From ODC4 1/2-ODC-2.01 Table 1.1-la (from Table 13 of S9C UR(S)-160)
Ei, (843-30 Data) From Calc Package No. BRS-IFL-92-039

44588

0
44585

P a 22800 ppm - Dliutlon FPowrace (15,000 gpt + 7,800 ppm)
- 35 ppM - Discharge 0lcwrate

Ct - 4.67E-01 - Dilution Plowrate / (Discharge Plowrate x Sum Si/RPC)
Ci Si x Ct

CR - Sum (CiSi) -
HNGP . CR -

HSP - CR x 0.7 -

4,463*04 c9p
4.462*04 CPa
3.12E+04 cpm
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OLD METHOD - Based on: 1 xc Old 10 CPR 20 I4RC-s2SGC-RQIOO Alarm Setpoints

Nuclide

Cr-51
3Mn-54
7e-55
re-S9
Co-56
CO-60

Zn-65
ITp-239
Br-83
Br-84
Rb-e6
sr-89
Sr-9O
Sr-91
M.4 99
TC-99m
Te- 125$
Te-127m
Te-127
Te-129m
Te- 129
1-130
Te- 131m
Te-131
1-131
Te- 132
r-132
1-133
1-134
CS-134
1-135
CS-136
Co-131
Ba - 140

La -140
Y-90

Y-91m
Y-91
Y-93
Z1-95
Nb-g5

RU-103
RU- 106
Rh- 103m
Rh- l06
Ce- 141
Ce -143
Ce- 144
Pr-143
Pr-144
H-3
All Others

Ai
Annual
Release

(CI)

1.009-04
2.50E-05
1.30R-04
6.50R-01
1.10R-03
1.608-04
5.108-02
3.20R-05
2.90E-05
S.902-09
3.709-05
2.208R-05
e. 50E- 07
$.308-06
2.30E-03
2.10E-03
1.90E-06
2.10E-OS
2.503-05
8.208-05
S.30*-0S
2.30Z-04
5.202-OS
9.402-06
1.00X-01
7,80E-04
2.30R-03
6.50R-02
4.60E-06
3.08E-02
9.20Z-03
3.90E-03
2.208E-02
9.308-06
8.40R-06
6.002-07
3.60R-06
4.408-06
3.008-07
4.00E-06

4.00B-06
2.702-06
8.209-07

2.70E-06
8.20B-07
4,00R-06
8.60E-07
2.60E-06
2.308-06
2.608-06
5.508+02

0.008+00

Old
10 CPR 20 MPC

Appendix B
Si Table II, Col 2

(uCL/ml)

1.82E-07
4.548-08
2.362-07
1,18E-07
2.002-06
2.918-07
9.27S-05
5.82E-08
5.27E-08
1.07E-11
6.728-08
4.008-08
1.54E-09

9.6OE-09
4.18E-06
3.82E-06
3,858-09
3.82R-08
4.548-08
1.49E-07
9,63E-08
4.18E-07
9.45R-08
1.719-08
1.82E-04
1.42E-06
4.18R-06
1.18-E04
8.363.09
5,45E-06
1.67R-05

7.09E-06
4.00E-OS
1.69E-08
1.53E-08
1.09E-09
6.848-09

8.008-09
5.450-10
7.278-09
1.27E-09
4.918-09
2.49E-09
4.918-09
1.499-09
7.278-09
1.568-09
4.728-09
4.180-09
4.728-09
9,998-01
0.00E+00

2E-03
IE-04
80-04
68-09
9E-05
3E-0s
I-04
1E-04
3Z-06
3E-06
28-08

39-06
32-07
5£-05
4E-05
3E-03
3E-04
5E-05

2R -04
2s-05

8E-04
3E-06
4E-05
08+ 00
3E-07

2E-05
8E-06
IL8-06
2U-05
98-06
4E-06

8E-05
29-05
2E.05
29-05
28-05

38-03

U8-05
3E-05
69-05

1E-04
8E-05
IE-05

I-02
OE+00
9E-OS

4E-05
2E-45
5E-05

08*00
3E-03
IE-07

I x old
10 CPRA 20 14PC

Appendix B
Table 11, Col 2

tuci/nl)

2E-03
1E-04
48-04
59-05

9E-OS
3E-05

1E-04

IE-04
33-06
3E-06
2E-05
38-06
3E-07
SE-05
4E-05
3E-03
18-04
SR-Os
2E-04
2Z-05

BE-04
32-06
48-05
08+00

38-07
4U-05
88-06
1E-06
2E-05
98-06

4E-06
68-05
2C-05
2E-OS
26-05
28-05

3E-03
3E-05
3E-05
6E-05
18-04
88-05
19-05
1-02
0800
98-05
48-05
3 -05
58-05
09+00
32-03
12-07

81
Detection

Ci Eff iciency
(Cud/ml). (cPM/uCi/el)

Si/HPRC
(nll/uCi)

9.09S-05
4.54E-04
2.95E-04
2.368-03
2.22E-02
9.698-03
9.278-01
5.828-04
1.76E-02

3.S7U-06
3.36E-03
1.33E-02
5.15E-03

1.93E-04
1.048-01
1.279-03
3.45S-05
7.63E-04
2.278-04
7.45E-03
1.20E-04
1.39E-01
2.36E-03

6.06E8+02
7.09E-02
5.22E-01
1.18E+02
4.188-04
6.068+00
4 .188+00
1,188-01
2.00E*00
6.45E-04

7.63E-04
S.4SE-05
2.188-06
2.8•7-04
1,82E-08
1.212-04

7,27E-05
6.13E-05
1.498-04
4.91E-07

8.088-05

3.91E-05
4. ?28-04
a, 368E-05

3.33E+02
0.008+00

4.83E-08
1.21E-08
6.29E-08
3.14R-08
5.32E-07
7.74E-08
2.47E-05

1.888-09
1.40E-08
2.85E-12
1.79E-08
1.068-08
4.11E-10

2,563-09
1,11-E06
1.02E-06
9,19E-10
1.02E-08
1.21E-08
3.968-08
2.56E-08
1. 11E-07
2.51E-0 8
4.548-09
4.038-05
3.77E-07
1.112-06
3.142-05
2.22E-09
1.458-05
4.45E-06

1.09E-06
1.06E-05
4.50E8-09
4.06E-09
2.908-10
1.749-09
2,13E-09
1.45E-10
1,938-09
1.93E-09
1,31E-09
3.96E-10
1.31E-09
3.96E-i0
1.93E-09
4.16E-10
1.268-09
1.11E-09
1.266-09
2.669-01
0.00÷+00

2.01B+07
1,278+08
0.00+E00
1.26E+08
1. 828+08
2.3OE2OR
6.508.07
2.65E808
2.428606
1.388+08
1.04E+07
1.833+04
0.008+00
1.04E+08
4.478407

1.40B+00
3,94B005
1.26E+OS
2.43C+04
6.532*06
1.968.07
5.188+08
2.858+08
1.088808
3.96E808
1.76E808
4.22E*08
1.73E+08
4.06E-04
3.252+08
1.718+08
4.284*06
1.28E+08
7.50E+07
3.08E808
O.00+E00
1.59s+08
3.88E+05
2.03E.07
I 1I5E08
1.338+08
1.71E+08
0.008+00
0.00E+00
5.658+07
7.75E+07
1.20E+08
1.871;#?
1.638+00
3.40E+06
0.00E+00
0.00E+00

count
Rate

(ncps)

2

0
4

917
18

0605

3
0
0
0
0
0
0

s0
142

0
0
0
0
1

58

1

9476
66

469

5437
I

4714
161

807
1361

0

0
0
0
0
0
0
0
0
0
0
0
0
0
00

0
0

Total 5.50E÷02 1.00E000 1.07E+03 2.66E-01

3.33E+02 2.668-01
7.38E+02 1.41E-04

25083

0
25083

Total H-3 S.S08,02

TOtal W/O H-3 2.918-01

Ai: Fom ODCCM 1/2-01C-2.01 Table 1.1-lb (fron Table 13 of S&w URIB)-160)
81; (RD-53 Date) Prom Cale Package NO. 8RS-SFL-86-026

F . 22800 MM . Dilution Flowrate (15,00 gqpm 7,800 gpm)
f = 80 gpm - Discharge flowrate

Ct - 2,662-01 - Dilution Rlowrate / (Discharge Flowrate x Sum st/mPc)

Ci . Si x Ct

CR -Sum diEl
818 (W4/O H-3) - (CR) I(Sum Cl)

CF-11 conlvesion~ Fa0ctr i 1 Ei 8

DV - CR11 x Ownm doll
HOP . DV

ASP -DV X 0.7

•a

25083
1.788+08
5.61E-09

1,418-04
1.418-04
9,84E-05

C131

cpmn/uci/nl
UCL/ml/cpm

ucd/Oil
UCI./mI
uci /Ml
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ERS-ATL-93-021, Rev 3
Attachment 2

OLD METHOD - Based on: I x Old 10 CFR 20 MPC's2SWS-ROIXO S Alarm Seopoints
2$WS-R0102

Nuclide

Cr-51
Mn-54
Fe-55
Fe-59
Co-se

Co-60
Zn-65
Np-239
Ar-03
Br- 84
Br-85
Rb-86
Rb-e8
Sr-S 9

Sr-fl9
Mo-99
Tc - 99m

Te- 121m
Te-127m
Te- 127
Te- 129m
Te-129
1-130
Te- 131m
Te- 131
1-131
To- 132
1-132

1-133
1-134
Cs .134
1-135

Cs-136
Ce-137
Se-13701
BS-140
La-140

Y-90
Y-91m
Y-91
Y-93

Zr- 95
rib-95
Ru- 103
Ru-106
Rh-103m
Rh - 106
Ce-141
Ce-143
Ce- 144
Pr-143
Pr- 144

H-3
All Others

Al
Annual

Release
(CI)

2.001-03
3.308-04
1.70V-03
1. 102-03
1.708-02
2.10E-03
5.10E-02
1.30E-03
S.50÷-03
3.o00-03
3.505-04
9.102-05
2.302-01
3.702-04
1.102-05
7.20E-04
9.008-02
5.40E-02
3.102-OS
3.005-04
9.40U-04
1.602-03
1.809-03
2. 308R-03
2. 70E-03
1.30C-03
2.909-01
2.90R-02
1.102-01
4.208-01
5.40H-02
2,708-02
2.10U-01

1.408-02
1.902-02
1.902-02
2.30E-04
1.60E-04
1.302-06
4.208-04
6.802-05
3.802-OS
6.308-05

5.30E-05
4.70S-05
1.10E-05
5.20E-05
1.20-o05
7.402-0S
4.308-05
3.506-05
5.302-05
3.802-05
IO.OE00
0.00E+00

old
10 CFR 20 HOC

Appendix B
Si Table 1I, Col 2

fWci/ml)

7.518-04
1.242-04
6.308-04
4.13E-04
6.38E-03
7.88E-04
1.918-02
4.882-04
2.068-03
1.13E-03
1.318-04
3.41E-05
0.638-02
1.392-04
4.138-06
2.70E-04
3.38E-02
2.03E-02
1.168-05
1.138-04
3.532-04
5.632-04
6.758-04
8.638.04
1.012-03
4.888-04
1.09E-01
1.092-02
4.132-02
1.592-01
2.03E-02
1.01B-02
7.88B-02
5.258-03
7.138-01
7.138-03
8.63E805
6.002-05
4.88E-07
1.59E-04
2.55E-05
1.43E-05
2.361-05
1.992-05
1.1768-05
4.132-06
1.958-05
4.50P-06
2,78R-05
1.61R-OS
1. 318-05
1.99E-05
1.43R-05
3,752-01
0.002.00

22-03
19-04
02-04
59-06

98-05
32-05
I2-04
12-04
3E-06
3U-06
02*00
2E-05

"0E*00
3E-06
38-07
59-05
4E-05

3R-03
12-04
SE-05

2E-04
22-0$
82-04
3E-06
48-05
08+00
U8-07
28-05
62-06
IZ°06

23-05
92-06
4E-06
60-05
U8-05
29-05
2E-05
2E-OS

2E-05

38-03
3E-05

38-05
6E-05

IE-04
8E-0S
113-05
12-02
02.00
52-05
42-CS
12-05
SE-05

04+00
3E-03
IE-07

I x Old
10 CF0 20 HPC

Appendix B
Table II, Col 2

(Wui/Sl)

2E-03
1E-04
8E-04
52-05
92-05
32-05
IE-04
1E-04
3E-06

3E-06

09*00
22-05
0E400
3H-06
32-07
58-05
49-OS
3I-03
12-04
52-CS
28-04
2E-05
82-04
32-06
42-OS
02+00
38-07
22-05
98-06
IE-06
2E-05
92-06
49-06

62-05
2E-05
22-05
2E-05
2E-CS
28-05
38-03
32-0S
32-05
6E-0S
IE-04
8E-05
IE-OS
1E-02
09+00
92-05
48-05
12-05
51-05
02.00
3E-03
I-07

Si/HPC
(WluCi)

3.75-01
1.248400
7,978-01
8.26E+00
7.098+01
2.632-01
1.91R.02
4.88S*00
6.882.02
3.758.02

1.118+00

4.639+01
1.368+01
5.402*00
8.448#02
6.758+00
1.162-01
2.258*00
1.168*00
2.812+01
8.448-01
2.88E402
2.S38201

3.63Z405
5.442*02
5.161+03
I.580+05

1.01I*03
1.132803
1,979+04
8.768*01
3.568.02
3.568402
4.328+00
3.00E200
2.44E-02
5.252-02
8.5 12-01

4.7SE-01
3.94E-01
1.998-0l
2.20E-01
4.132-01
1.952-03

3.092-01
4.03E-01
1. 312,+00
3.962-01

2.252+02
0.002,00

Bi

Detection
Ci Officiency

(uCi/ml) (cpl/uci/ml)

Count
Rate

(ncpr)

1.58E-09
2.61E-10
1.368-09
8.718-10
1.356-08
1.662-09
4.04E-08
1,03E-09
4.36E-09
2.38E-09
2.77Z-10
7.208-11
1,82E-07
2.93E-10
8.712-12
5.702-10
7.13E-08
4.282-08
1.45E-11
2.38E-10
7.44E-10
1198-09

1.439-09
1.822-09
2.143-09
1.03E-09
2.308-07
2.30E-08
8.712-08
3.332-07
4.28E-08
2.14E-08
1.662-07

1.112-08

1.50E-08
1.502-08
1.829-10
1.298-10
1.038-12
3,33E-10
5.369-11
3.018-11
4,991-11
4.20E-11
3.128-11
8.71E-12
4.122-11
9.502-12
5.868-11
3,408-11
2.779-11
4.20E-11
3.012-11
7.92B-07
0.002+00

2.012+07
1.278206
0.002+00
1.262+08
1.82E*08
2.38E+09
6.50E.07
1.658.08
2.42E+06
1.382*08
9.049806
1.049*07
4.84E+07
1.83E+04
0.00E+00
1.04E+08
4.472E07

1,402*08
3.948+05

1.264+05
2.43E+06
6.532+06
1.96H+07
5.186+08
2.805208
1.882*08
1. 96E* 08
1.76E+08
4.222408
1.732*08
4.062E08
1.258+08
1.712+08

4.28E*08
1.28E*08
1.132+08
7.502*07
3.082.08
0.002+00
1.59E+08
3.55E+05
2.03E0.:7
1.350208
1.33E208
1.71E+08
0,009.00
4.00Z*00
6.659+07
7.75E+07
1.20E206
1.87E+07
1.63E*00
3.402*06
0, 004+00
0.008+00

0
0
0

0
2
0
3
0
0

0
0

0
0
0

0

3

6
0
0

' 0

0

so
1
0

45

2

'C

5.8
17
7

28

S2

0

0
0

0
0

0

0
0
0
0
0

0
0
0
0
0

0

231

0

231

Total 2,668E00 1,002*00 5.51E+05 2.11E-06

1.25E+02 7.929-07
5.512E05 1.328-06

Total H-3 1.002400
Total W/O H-3 1,698*00

Atl Froe a & W CaiC Package No. UR(B) 299-0

E2: (RD-83 Data) Fror Calc Package No. ER9-OPL-86-026

F - 8400 gpm - Dilution Flowrate
- 7220 gpm - Discharge flowrate

Ct - 2.112-06 - Dilution Flowrate / IDischarge Plowrate x Sum Si/MPC)

Ci - Si x Ct

CR - Sum CiRi -
Eia (W/o H-3) - (CR) / (Sum C0) -

CP-ti Conversion Factor I 1 / Eta -

OV - Coil x (Sum CiEi) -
H9P - DV •

ASP . DV X 0,7 a

231
1.752408
6.7119-09

1.32E-06
1.322-06
9.23E-07

coren
cpm/uCi/rel
uci/ml/cpmi

uCi/mi

uci/ml
uCi/mI
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Attaohment 3

N3W METHOD - Based ont 10 x New 10 CFR 20 EC'SR14-IRW-100 Alarsh SetpointB

Nuclide

Cr-51
(C0-58

Co-60
Rb-08
Sr-89

St-90
Y-90
Sr-91
Y- 91
Zr-95
Nb-95

Zr-97

Mo-99
TC-99m

Ru-103

RU-10S
RU-106

Rh-105

Te-127l
Te-127
Sb-127
Sb-129
Te-129m
Te-129
Te-131m

1-131
Te-132
1-132
1-133
X-134
1-135

CS- 3?
Da-131m
Ba-140
La -340

Ce-141
Ce-143
Ce-144
Pr-143
Pr- 44
Nd-147
H-3

hlI Others

Total

Al
Annual
Release

(Ci)

0. 00E00
4.86E*00
1.462-01

6.219+02
7.83H-01
1.86E-02

2.21E-02
3.788-01
1.278-01

1.323-01
1.32H-01

7.563-02

6.21Z,02
3.514*02

6.48E-02
5.673-03
4.328-03

1.629-02
3.513-01
1.92E-01
2.673-03
6.21E-03
7.295*00
4.053+00
4.32E+00
4. 86E+02
5.13E*01
1.70E*02
7.838402

1.05E+02
4.058402
2.46E+02

2.275+02
8.10-01
2.91E-01

1.30B-01
9.723-02

6.753-02
1.213-01

6.753-02
4.59E-02

0.003+00
0. 00E+00

New 10 x New
I0 CPR 20 EC 10 CPR 20 HC

Appendix B Appendix B

Si Table 2, Col 2 Table 2, Col 2

(uCi/Ml) (uCi/ml)

31
DetetOiSon

Ci Hfficiency

(ucii'ml) (cpO/uCi/pnl(

0.003*00

1. 19H-03
3.573-0O
1.528-01
1.913-04
4.55E-06
S. 55E-06
9.245-05

3.10E-05
3.238-05
3.239-05

1.853-05
1.522-01
8.50E-02

1.S85-05
1.392-06
1.063-06
3.96E-06

8.5S3-05
4.693-05
6.539-07
1.523-06
1.783-03
9. 00-04

1.065-03
1.193-01
1.253-02
4.16E-02
1.915-01
2.573-02

9.905-02
6.013-02
5.55E-02
1. 985-04

7.26k-05
3. I85-05
2.38E-05
1.65H-05
3.103-05
1.653-05
1.12E-05

0. 00E+00
O.OO+00

5E-04
28-05
33-06

4E-04
83-06
52-07

73-06
2R-05

8E-06
2E-05

3 3-OS
9E-06
2E-05

18-03
33-05

73-05
33-06
5E-05

93-06
13-04
13-05

43-05
7E-06
4E-04
8E-06
IE-06
93-06
IE-04
78-06
45-04

33-05
12-06
1E-06
85-06

9H-06
33-05
2R-05

35-06
2E-05

6F-04
23-05
13-03

13-08

5E-03
2R-04
3B-05

48-03
8o-05
55-06
78-05
2H-04

813-OS
28-04

39-04

9 3-09
28-04
13-02

3B-04

73-04
3E-05
51-04
93-05

13-03

13-04

43-04
73-05
4E-03
SB-05
IE-05
9S-05
1U-03
75-05
4E-03
3U-04
1E-05
15-05
95-05
93-05

3E-04
21-04
3E-05

28-04
64-03

2E-04
15-02
IE-07

Si/EC
{mllklci)

0.00E+00
5,943+00

1,153+00
3.798+01
2.39E+00
9.093-01
7.93Z-02
4.623-01

3.88E-01
1.613-01
1.083-01
2.05H-01
7.59B+02

8.56E+00
5.28E-02

1.98E-03
3.52E-02
7.92E-03
9.533-01
4.69R-02
6.53E-03
3.79E-03
2. 55H+01
2.473-01
1.32E*01
1.19E+04

1.39E+02
4. 16E+01

2.733+03
6.42E+00
3.30E*02

6. 01E#03
5.55E+03
2.472+00

8.073-01

1.063-01
1.192-01
5.502-01
1.55E-01

2.752-03
5.613-02

0.003400
0.00H+00

0.00+00
3.59E-07
1.08E-08

4.583-05
5.78H-08
1.378-09
1.683-09
2.79E-08
9.38E-09

9.75E-09
9.7S3-09
5.58B-09
4.583-05
2.598-05
4.788-09
4.193-10

3.19E-10
1.20E-09
2.592-08

1,423-08
1.973-10
4.583-I0
S.3S3-07
2.99E-07
3.19E-07
3.59E-05
3.793-06
1.263-09
5.78-05
7.75E-06
2.999-05
1.82E-05
1.68E-05
5.983-08

2.19H-08
9.60B-09

7,.18-09
4.98E-09
9.38E-09
4.98E-09
3.39E-09

0.003+00
0.00H400

1.24E+07
1, 06E+00

1.942+08

3.73E+07
9.843+03
0.003+00

0.00E+00
8. 13B+07
2.53E+05
1.063+08
1.063+08
1.178t08
1.415+08
1.112+08
1.133+08

7.843+07
0.003+00

3.073+07
1.62E+07

1.48E+06
1.255+08
1.47E+08
1,119+05
1.69E+07
1.15E+06
1. 18E+08
1.213+08
3.16.+08
1. 163.08

3.17E*08
2.473+08
9.303+07
S. 85R+0?
4.782+07
2.223+08
6.20B+07

7.87E+07
1.363D07
O.00H+0O

2.323+06
3.373+07
O.OOR+00
0.00E+00

Count
Rate

(nvpm)

0

38

2
1710

0

0
0

2
0

1

1
I

6464

2876

.0

0
0

0

0
0

0
0

S

0

4234

459
3966

2457

4395
16899

1651

3
5

0

0

0

0

0

0

4.093403 1.003+00 2.768+04 3.02E-04

O.00E4O0 OO.E0+00

2.76E+04 3.02E-04
Total H-3 0.OO+00
Total W/o H-3 4.09E+03

0
36667

Ai: RCS Activity, PFro Cale Package No. 3RS-SF(-92-037
Eii (843-30 Data) From Calc Package No. ERS-SPL-92-039

P . 149800 gpm - Dilution Plowrate (127.000 gpm + 15,000 gpM 4 7,800 9W55)

f - 1800 gpm . Discharge flowrate (9,000 qpm / RPRWP: Aesumes 2 RVRWPS operating)

Ct - 3.02E-04 - Dilution FlowratO / (Discharge Flowrate x Sum 81/MPC)

ci - SI x Ct
CR - Sum (Eii) -

H"SP - CR -

HSP - CR x 0.7 =

3.673.04 cpo
3.67R+04 COM

2.572+04 cpM
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Attachment 3

NEW METHOD - Based on: 10 X NOW 10 CPR 20 BC'8R)4-lW-101 Alarm Setpoiflta

Nuclide

Cr-51
Hn-54
Fe-55
Fe-59
Co-58

Co-60
Zn-65
Np-239
Hr-83

Sr-84

Ur-85
Rb-86
Rb-88
Sr-89

Sr-90

V-90
S-91
Y-91m

Y-91

Y-93

Zr-95
Nb- 95
To-99

Ru-103
Ru-106
Rh-103m
Rh-lo6
Te-125m
Te-127M

Te-127
TO-129m

Te-129

1-130
Te-131m
Te-131

1-131
Te- 132

1-112
1-133

1-134

Ce-134
1-135
CS-136
CS-137

Ba-137m
Ba-140
La-140
Ce-141
Ce-143
Ce-144

Pr- 143

Pr-144
H-3
All Others

Ai
Annual
Release

(CI)

1.305-03
3.102-04

2.605-03

8.30E-04
1.40E-02
2.008-03
2.695-02
2.40E-04
2.508-05
2.70E-06

2 808-08
7.508-05
1.208-04

2.90-04
.110Z-05

9.40E-06
1.305-05:
8.705-06

5.70E-05

7.40E-07

5.108-05
5.20H- 05
1.10E-02
1.108-02
3.408-05

1.00E-05

3.408-05
1. 005-05
2.50R-OS
2.608-04
2.708-04
1.105-03

6.70E-04
1.20E-04
1.60E-04

3.00E-05

1.60E-01
4,30-D03
4.905-03

4.005-02
8.005-05

4.60E-02
4.30E-03
B.908-03
3.308-02
3.109-02

1.10E-04
1.108-04

5.108-05
2.802-06
3.205-05

2.70R-0O
3.205-05
5.505402
0.008400

New 10 x New
10 CFR 20 HC 10 CPR 20 EC

Appendix 0 Appendix B
Si Table 2, Col 2 Table 2, Col 2

(uCi/ml) (uCe/mI)

Hi

Detection
Ci Ef ficiency

(UCI/Mi) (cprn/uCi/el)

Cisi

Count
Rate

(ncpm)

(

2.36E-06
5.63E-07

2.91E-06
1.518-06
2.54E-05
3.635-06-
4. 88-05
2.54Z-07
4.54R-08

4.91R-09

5.095-11
1.365-07
2.18R-07
5.27B-07
2.005-08

1.71B-08
2.36S-08
1. 58-08
1.04E-07

1.34E-09

9.278-08
9.458-08
2.008-05
2.003-05

6.18"-08
1.828-08

6. 185-08
1.82H-08
4.54R-08

4.72M-07
4.915-07

2.005-06
1.228-06

2.185-07
2.915-07

5.455-08

2.918-04
7.818-06
8.909-06
7.27H-05

1.45E-07
8.361-05
?,*81-06
'1. 628-05
6.005-05

5.63E-05

2.008-07
2.005-07

9.278-08
5.095-09
5.81H-08

4.918-08

5.815-08
9.998-01
0,00H+00

5S-04
3E-05

1I-04

1E-05
2B-05

3E-06
5E-06
28-05
99-04

48-04
02+00
78-06
43-04
85-06
S-07
78-06
25-05
28-03
8E-06

28-05

28-05
35-05
2H-05
13-03
38-05
38-06
68-03
08+00
23-05
95-06

IE-04
78-06

4H-04

28-05
85-06

88-05
1-06
98-06
IE-04

78-06
4E-04

9E-07
35-05
69-06
18-06

18-06
85-06
9E-06
38-05
25-05
38-06
2E-05
68-04
1-03
15-08

85-03
3E-04
IE-03
IE-04
2E-04
3E-05

5E-05
2E-04
9E-03
42-03
08+00

75-05
4H-03
89-05
5E-06

7E-05
2E-04
2E-02
8E-05
2E-04

2S-04
3B-04
2B-04
IE-02
3U-04
3H-05

6E-02
OE+00
2E-04
9E-05
1-03
7E-OS
4E-03

2E-04
8E-05

8E-04
iR-05

98-05
IE-03
78-05
4H-03

9H-06
3E-04
65-05

18-05
10-0s

88-05
92-05
3B-04
2K-04

3E-05
2H-04

6E-03
18-02

15-07

SI/sC
(ml/uci)

4.725-04
1.888-03
2.918-03
1. 515-02
1.21S-01

1.21E-01
9,76E-01
1.27E-03
5.05E-06
1.238-06

X.958-03
5.45H-05
6.591-03

4.00-03

2.445-04
1.188-04
7.908-07
1,29E-03

6.72E-06

4.638-04
3.15*-04
9.99E-02
2.005-03
2.068-04
6.065-04
1.03H-06

2.278-04

5.255-03
4.919-04
2.86E-02

3.04E-04

1.095-03
3,638-03

6.01E-05
2.91E+01
8.68E-02
8.90E-03
1.04E+00
3.633-05

9.298+00
2.60H-02
2.69H-01
6.008+00

5.638+00
2.505-03
2.22E-03

3.095-04
2.54E-05

1.94E-03

2.45E-04

9.69H-06
9.995+01
0.00z+00

2.S78-07
6.143-08
3.17E-07

1.6 4B-07
2.778-06
3.968-07
5.32E-06
2.775-08

4.953-09

5.35E-10
5.545-12
1.485-08

.2.388-08
5.74H-08

2.185-09

1.868-09
2.S78-09
1.728-09
1.13E-08

1.47B-10
1.015-08
1.03E-08
2.18B-06

2.188-06
6.73Z-09

1.988-09
6.735-09
1.98E-09
4.95S-09
5.15-08
5.35H-08

2,185-07
1.338-07

2.38E-08
3.17E-08

5.945-09

3.17E-05
8.51E-07
9.70E-07
7.92E-06

1.585-09
9.11E-06

8.51E-07
L.765-06
6.53E-06

6.14E-06
2.18E-08
2.18E-08

1.018-08
5.545-10
6.34E-09
5.35E-09

6.34E-09

1.09R-01
0.00G400

1.24E+07
1.058508
0.00B+00
1.045+08

1.061+08
1. 948*08
5.028+07
0.005+00

1.48E+06
3.168+08
6.71E+06
0.00O+00
3.73E+07
9,84E+03

0,00E+00
0.00E+00
8.132+07
1.075408
2.53E+05

0. 005 00

1.06B+08
1.06E+08
1.41E+08

1.119+08
1.13S+08
O.00E+00
0.00E+00
0. 00R00
2.40E+05

1.625+07
1.48H+06
1.11÷+05
1.6 9+07
2,65E+08
1,158+96

1.115+08

1.18H+08
1,21E+08
3.16E+08
1.16E+08

3.175+08
2.42H+08
1.475+08

3.195+08
9.309+07

9.858+07

4.785+07
2.22B+08
6.208+07

7,87B+07
1.36H+07

0.005+00
2.32V+06

0. 00+00
0.00÷+00

3
6

0
37

294
77

267

0
0

0

0
0
I
0
0

0
0

0
0

0

1

242

0
0
0
0
0

0
0
2

0

3738

103
307
919

2204
125

562
608

605
1

0

0
0

0
0

10400

0
10408

Total 5.505+02 1.00E+00 1.535+02 1.09B-01

9.998501 1.09E-01

5.289+01 8.028-05
Total H-3 5.508+02
Total W/O H-3 4.058-01

Ail From OUCH 1/2-ODC-2.01 Table 1.1-1a (from Table 13 of S&W UR(B)-160)
Ei: (843-30 Data) Prom Calc Package No. ERS-8FL-92-039

P . 145800 gpm - Dilution Plowrate (127,000 9pe + 15,000 9pm + 7,800 gpm)

f . 5000 gpm - Oisch. flowrate (9,000 Spm / RPRWPI With 2 RPRRPS, flow is Split between CCW & RSP)

Ct - 1.098-01 - Dilution Plowrate / (Discharge Flowrate x Sum Si/MPC)

C1 - Si X Ct
CR - Sum (CtEi)

IIHSP . CR

HSP - CR X 0.7

1.04E+04 epm
1,048+04 cpm
7.29E+03 cpa
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NEW METHOD - Based oni 10 X New 10 CPR 20 EC'sRM-iDA-100 Alarm Setpoints (Model 843-32 Detector)

Nuclide

Cr-51
1-131
1-132

1-133
1-134
1-135
H-3
All Others

Ai

Annua 1

Release
(Ci)

O.00400

1.33B+02
4.772+01
2.97E402
2.33B+01
1.108*02
0.00E+00

O.OOE+00

new 10 x New
10 CFR 20 EC 10 CFR 20 RC

Appendix a Appendix 9
Si Table 2, Col 2 Table 2, Col 2

(uCi/ml) (uCi/ml)

0.008+00

2. &0E-01
9.33B-02

3.869-01

4.56H-02
2.15E-01

0.003+00
0.00E+00

5S-04

1E-06
IE-04

7E-06
4E-04
38-05

1I-03
1E-08

59-03
IE-05
IE-03
7E-05

4E-03
3E-04

18-02
IE-07

Si/EC
(ml/uci)

O.OOE400
2.602404
9.33U401
S. 518.03
1. 148*01
7.188402

0.00N+00

0.00E.00

Ei

Detection
Ci Efficiency

(uCi/ml) (cpm/uCilml)

O.OOE+00
2. X0E-05
7.53Z-06
3.11E-05

3.688-06
1.748-05

0.008400
0.0OE+00

1.18E+07

1.11E+08
2.66E+08

9.90R+0?
2.70E+08
1. 19E+08
0. 00F+00
O.OOE+00

CiEi

Count
Rate

(ncpm)

0

2329
2002

3077

993
2065

0
0

Total 5.11H+02 1.00+E00 3.248+04 8.063-05

O.OOE400 0.009+00

3.24E+04 8.06E-05

10466

0
10466

Total H-3 0.00E+00

Total W/O H-3 5.11B+02

Ei: 1843-30R Data) Fron Calc Package No. ERS-SPL-92-039

NOTE, Even though this ronitor has a Model 843-32 detector, the vendor notes that the

efficiencies are the same as those for the Model 843-30 detector.

P 86.9 gpm Dilution Flowrete (Total from Outfall 003), as follows;

23.8 gpm - 0.0342 MOD from Internal Outfall 103 (References 1/2-ADX-0604)

38.9 gpm - 0.056 MOD from Internal Outfall 303 (References 1/2-ADM-0604)

24.3 gpm - 35,000 gpd from Secondary Make-up (Reference; Form 1/2-ENV-05.04.F04)

f - 33.3 pgm - Discharge floyorate from Aux Feed Pump Drains to Internal Outfall 303 as follows:

33.3 gpm . Internal Outfall 303 Adjusted for Aux Feed Drain (i.e., 38.9 gpm x 86t)

Ct . 8,068-05 - Dilution Flowrate / (Discharge Plowrate x Sum Si/MPC)

C1 - St x Ct
CR * Sum (CiEi) -

H'SP . CR -

HSP - CR X 0,7 -

1.05E404 cpm
1.05E+04 cpm

7.33E+03 Cpa
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NV MErTHOD - Based on: 10 x New 10 CFR 20 SCIsRN-IDA-100 Alarm Setpoints (Model 843-32R Detector)

nuclide

Cr-51
1-131
X-132

1-133
1-134
1-135
H-3
All Others

At
Annual
Release

(Ci)

O.OOE+00
1.338+02
4.778t01
1.978+02
2.33E+01
1.100,02
0.00E+00
0.00E+00

New 10 x New
I0 CF 20 EC 10 CFR 20 EC

Appendix B Appendix B
S1 Table 2, Col 2 Table 2, Cal 2

(uCi/mi) Cuei/ml)

O.00E400
2.60E-01

9.33E-02
3,868-01
4.56E-02
2.15E-01
O.00+00
O.00+00

5B-04
19-06
IE-04
7E-06

4E-04
3E-05
IE-03
IB-08

5E-03
IB-05
1E-03
7E-05
49-03
3R-04
1E-02
IE-07

Si/EC
(ml/foCi

0.000E+00
2.60E+04
9.330*01
5.S18+03
1.14E+01
7. 18E402
0.00H+00
0.008400O

Ei
Detection

Ci Efficiency
(uCi/ml) (cpm/uCi/ml)

Rate

(nopm)

O.00E+00

2.I0E-05
7.53H-06
3.118-05

3.68S-06
1.74E-05
0.901,00
0.00E+00

0.00R+00
1.188+09
3.169t08
1.16E0+0

3.17E808
1.479+08
0.000.00
0.008+00

0
2476

237D
3606
1165

2551
0
0

12177Totsl 5.11E+02 1.00E+00 3.24E+04 8.06E-05

O.00*E00 0.00+00
3.24E+04 8,06E-05

Total H-3 0.00E+00
Total W1O H-3 5.118*02

0*
12177

Hi: (843-30R Data) From CaeC Package No. 0RS-SFL-92-039
NOTE: Even though this monitor has a Model 843-32R detector, the vendor notes that the
efficiencies are the same as those for the Model 943-30R detector.

P - 86.9 gpm - Dilution Flowrate (Total from Outfall 003), as follows:
23.8 gpM 0.0342 MGD from Internal Outfall 103 (Referencei 1/2-ADM-0604)
38.9 gpm - 0.056 MOD from Internal Outfall 303 (Reference: 1/2.ADN-0604)
24.3 gpm . 35,000 gpd from Secondary Make-up (Reference: Form l/2-ONV-05.04.P04)

- 33.3 pgm = Discharge flowrate from Aux Feed Pump Drains to Internal Outfall 303 as follows:
33.3 gpm = Internal Outfall 303 Adjusted for Aux Feed Drain (i.e., 38.9 9pm x 66%)

Ct - 0,060-05 - Dilution Flowrate / (Discharge Fl0wrate X Sum Si/14PC)
Ci - St x Ct

CR - Sum (Cigi) -
HHSP . CR -

HSP . CR X 0.7 -

t.220+04 cpm
1.220+04 cpm
9.528+03 cpm
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WM-ILR-116 Alarrn SetpOints New Fethod - Based on: 10 x NVw 10 CPR 20 IC's

Nuclide

Cr-51

Mn-54
F0-55

Fe-59

Co-58
C0-60
Zn-6S

Np-239

ar-83
Br-84

Br-85
Rb-86

Ab3-86
Sr-89
Sr-90
Sr-91

Y-90
Y- 91M
Y-91

Y- 93
Zr-95

Nb-95
140-99
Tc-99"

Ru-103

Ru-106
Rh-103m

Rh-106
Te-125m
Te- 127m

TO -127
To-129m
To-129
I-130
Te-131m
T0-131

1-131
Te-132
1-132
1-133

1-134
CS-134
1-135

CS-136

Cs-137
Ba-137m

Pe-140

Lba-140
Co-141
Ce-143
Ce-144
Pr-143

Pr-144

11-3
All Others

Ai
Annual

Release

(Ci)

1.302-03

3.10E-04
1.606-03

9.30E-04
1.40E-02

2.008-03
2.692-02
1.40H-04
2.S08-05
2,708-06

2.80-08
7.50-05
1.206-04
2,90E-04

1.10B-05
9.40B-06

1.30R-05
8.70E-06
5.702-05
7.406-07

5. 0B-05
5.20E-05
1,10E-02

1.10H-02

3.40B-05
1.006-05

3.40N-05
1.003-05
2.506-OS

2.606-04
2.70B-04
1.106-03

6.706-04
1. 20E- 04
1, 606-04
3.008-OS

1.60E-01
4.30E-03
4.906-03
4.006-02
8.00E-05
4.606-02
4.30E-03

a,90B-03
3.30E-02
3.10E-02

1.10E-04

1.1.E-04
5.10E-05
2.80E-06

3.206-05
2.70E-05
3.208-05
5. 50E+02
O.00E600

New 10 x NOw

10 CPR 20 EC 10 CFR 20 SC

Appendix 0 Appendix B

Si Table 2. Col 2 Table 2, Col 2

(uCi/ml) (uCu/ml)

2.36E-06
5.636-07
2.912-06
1.516-06

2. 546-OS
3.63E-06
4.886-05
2.54E-07
4.548-08

4.918-09

5.09H-12
1.366-07
2.186-07

5.278-07
2.00H-08
1.716-08

2.362-09
1.58B-08
1.04H-07

1.34E-09

9.279-08
9.456-08

2.009-05
2.00E-OS

6.189-08
1.82R-08

6.186-08
1.826-08

4.54E-08
4.726-07
4.916-07
2.006-06
1.226-06

2.186-07
2.91H-07
5.458-08

2.918-04

7.81o-06
8.908-06
7.279-05
1.45E-07
8.366-05
7.818-06
1.62E-05

6.00E-05
5.638-05
2.008-07

2.008-07
9.27E-08

5.09E-09

5.91E-08
4.916-08

5.81E-08
9.99E-01

0.00E+00

6f08-ATL-93-021, Rev 3

Attathrnent 3

61, Cisi

tectIon Count

ficiency Rate

h/ci/rnl) (ncpa)

5E-04
38-05

I-04
1B-05

28-05

3R-06
58-06
26-05
9B-04
4B-04

03400

78-06
4B-04

86-06
5-07

28-05
7B-06
2E-03
S8-06
2E-05
2E-05

3E-05
2E-05

18-03
3E-05

32-06
6E-03
OR+00
2E-05
96-06

19-04
76-06
48-04
2E-05
88-06
89-05
IE-06
9E-06
IE-04
7U-06

4B-04
96-07
3E-05

6E-06
1E-06
IE-06
8E-06
9E-06
313-05
29-05

3E-06
2E-05
6E-04
16-03

1B-08

5E-03
3E-04
IE-03
16-04

2E-04
38-05
SE-05

2E-04
9E-03
48-03

09+00
7E-05
48-03

S8-05
56-06
26-04
78-05

26-02
88-05
2E-04

2H-04
39-04
2E-04
12-02

3E-04

3E-04
6E-02

0E÷O0
2H-04
96-05
26-03

79-05
4E-03

2E-04
46-05

8E-04

9E-05

18-04
?E-05

4E-03

9E-06

3E-04

6E-05
IE-05
IE-05
88-05
9E-05
3E-04
2E-04

3E-05
2R-04
6E-03
16-02
8 -07

sque
(Ml/uCi)

4.72E-04

1.888-03
2.918-03

1.519-02
1.27E601

1.21H-01
9.766-01
1.27E-03
5.05E-06
1.23E-06

1, 956-03

5.458-05

6.59E-03

4.00E-03
8.546-05

3.376-04
7.909-07
1.29E-03
6.72E-06
4.636-04

3.153-04

9.998-02

2.00E-03
2.06E-04

6.068-04

1.03E-06

2.27E-04
5.253-03
4.916-04
2.86E-02
3.04E-04
1. 09E-03

3,63E-03
6.81H-05
2.91E*01

8.688-02
8.90E-03

1.04B400

3.63H-05
9.29E+00
2.606-02

2.69M-01

6.006400
5,631400
2. 0-03

2.228-03
3.09B-04
2.549-05

1.94E-03
2.45E-04

9.69E-06
9.996+01

0.008+00

Do
Ci H

(Cud/MI) lcpt

2.35R-05

5.60E-06
2.899-OS
1.506-05
2.53U-04

3.62R-05
4.86R-04

2.531-06
4,52R-07
4.886-08

5.066-10
1.366-06
2.176-06

5.248-06
1.99R-07
1.708-07

2.35E-07

1.576-07
1.036-06
1.347-08

9.22t-07
9.401-07

1.99E-04

1.99E-04
6.15o-07
1.819-07
6.15-07

1.818-07

4.526-07
4.708-06
4.886-06

1.996-05
1.21I-05
2.176-06
2.89E-06
5.42E-07
2.89E-03

7.771-05
a.86E-05
7.23E-04

1.456-06

8.329-04
7.776-05
1.61E-04

5.978-04
5.602-04

1.99H-06

1.99E-06
9.22E-07
5.06R-00

5,798-07
4.88S-07
5.798-07
9.948+00

0.006+00

1.24E+07

1.05E+08
O.OOE00
1.04R+08

1.068÷08

1.946+08
5.02E607

0.00B+00
1.488+06
3.166+08
6.71R*06

0.00B+00
3.736407

9.84E+03

0.00B+00
0.00B+00
a. 13E+07
1.07E+08
2.539405
0.00+E00

1,066+08
1.066+08

1.41B+08
1.21E+08

1.136+08

0.00+E00
0. 00B+000.OOE+00
0. 006+00

2.40E+05
1.62E+07

1.486+06
1.11÷+05
1.696+07

2.656+08
1.15E406
1.11E408

1.186408

1. 21e608
3.16Z408
1.16E+08

3.17E+08
2.42E+08
1.476+08
3.19B+08

9.30]+07
9.85]Z+07
4.708607

2.22E,08

6.20B+07
7.,87+07
1,368+07
0,006*00
2,322+06

0.006R00
0.00H+00

291

588
0

1561
26830

7015
24315

0
I
19

0
0

81
0

0
0

19
17
0
0

98

100

28041

22075

69
0
0

0
0

76
7
2

205
575

3
60

341336

9407
27994
83888

458
201258

11428

51329

55485
5520S

95

441
57

4

8
0

0
0

950500

0

950429

Total 5,50E+02 1.00E+00 1.53E+02 9.9SE+00

9.996+01 9.946+00

5.298601 7.339-03
Trotal H4-3
Total W/o 14-3

5.506+02

4.0S8-01

F

Cl
Ci

Al: Prom OD1 1/2-ODC-2.01 Table 1.1-la (ifro Table 13 of S&W 36R(B)-160)

Bit (843-30 Data) From Calb Package No. BRS-SPL-92-039

22800 9pm - Dilution Plowrate (15,000 9pm + 7,900 qpmI

15 gpm - Discharge flowrate

9.958400 - Dilution Flowrate / (Discharge Flowrate x Sum Si/MPC)

Si X Ct
CR - Sum (CiE0) -

HHSP - CR -

HSP = CR X 0.7 -

9.50H+05 Cpm

9.506+05 cpM
6.65E+05 cpm
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NEW METHOD - Based on; 10 x New 10 CPR 20 RCIeRJM-1L'-104 Alarm Setpoints

Nuclide

Cr-51

M'n- 54
Fe-55

Fe-59
Co- 58

CO-60
Zn-65

NP-239

Dr-83
Br-84
Br-85

Rb-86

Rb-88
Sr-89

Sr-30

Sr-91
Y-90
Y-91M
Y- 91
Y- 93
Zr-95
Nb- 95
1o--99

TC-99m
RU-103

RU-106
Rh-103m
Rh-106
TO-125m

To- 127m
Te - 127

Te-129m
Te-129

1-130
Te-131m
TO-131

1-131
Te-132
1-132
1-133
1-134
Cs-134

1-135
Ce-136

CA-137
Ba-137m
Ba-140
La-140

Ce-141
Ce -143

Ce-144
Pr-143

Pr-144
H-3
All Others

At
Annual
Release

(CO)

1.30E-03

3.10E-04
1.603-03

8.308-04
1.408-02
2,008-03

2.69H-02

3.40E-04
2.508-05

2.70E-06
2,803-08

7.50-05
1.208-04
2.903-04

1. 03-05

9.40E-06
1.30R-05
8.70E-06
5.70E-05

7.40B-07

5,108-05
5,208-05

1.10E-02
1.10B-02

3.40E-05
1.00E-05
3.40B-05
i.00E-05

2.508-05
2.60E-04
2.70E-04

1,109-03

6.709-04
1.20E-04
1.603-04

3.003-05

1.602-01
4.30E-03
4.90E-03

4.003-02
8.0Q0-0S
4.608-02

4.308-03
8.908-03

3,30-02
3,103-02
1.10B-04

1.108-04

5.108-05
2.80E-06

3.208-05
2.70E-05

3.20E-05
S.50S+02
0. 00+00

New 10 x New

10 CFR 20 EC 10 CFR 20 EC

Appendix B Appendix B
Si Table 2, Col 2 Table 2, Col 2

(uCi/ml) (uCi/ml)

Ei
Detection

Ci Stficiency

2,368-06
5.63E-07

2.91E-06

1.51H-06
2.54H-05

3.63H-06
4.88R-05
2.548-07

4.542-08

4,91E-09
S. 09E-U1

1.36E-07
2.18E-07

5.27E-07
,2.00E-00

1, 71E-08
2.36B-08
1.58E-08
1.043-07

1.343-09

9.27R-08
9.458-08
2.008-05

2.003-05
6.18E-08
1.82E-08

6.183-08
1.823-08

4.54E-08
4.72E-07
4.91E-07

2.00E-06
1.22S-06
2,18B-07
2.91H-07

5,458-08
2.913-04

7.813-06

8. 903-06
7.278-05
1.45E-07

8.362-05
7.818-06
1.62E-05
6.00R-05
5.633-05
2,00-07

2.003-07

9.27o-08

5.09H-09
5.812-08

4.913-08

5.81E-08
9.993-01

0.00E+00

58-04
32-05
1E-04

13-05
28-05

3E-06
58-06
2B-05

93-04

4E-04
08+00

73-06
4E-04
83-06
5E-07
28-05

78-06

28-03
83-06

28-05
2E-05
3H-05
2H-05
18-03
3E-05
38-045
6H-03
0E+00
2E-05
9E-06
1E-04
7E-06
4E-04
28-OS
OE-06
2e-05
IE-06
9E-06

18-04
7E-06
3U-04

9E-07
3E-05
93-06

18-06

78-06
43-04
9E-06
U3-05
28-06
3E-06
2E-05

68-04
93-03
8E-08

58-03
3E-04
19-03

18-04
2B-04
3B-05
58-05

2E-04

95-03
4E-03
03+00

7E-05

4E-03
83-05
58-06
2E-04
7E-05
28-02
88-05

2H-04
2N-04

3B-04
28-04

IE-02
33-04
3E-05

63-02
03+00

2F-04
98-OS

IE-03
7E-05

43-03
22-04

83-05

8E-04

1E-05
98-06
18-03
78-05
4E-03

93-06
3E-04
68-05
1E-05
IE-OS

SE-05
98-0S

)E- 04
2E-04

38-05

28-04

68-03
13-02

1S-07

1/ BC

4.72E-04

1,88E-03
2.918-03

1.538-02
1.278-02
1.21E-01
9.762-01
1.278-03

5.058-06
1.231-06

1.952-03
5.458-05

6.59E-03
4.003-03

8.54E-05
3.378-04
7.908-07
1.298-03

6.728-06
4.633-04

3.1 SE-04
9.99E-02

2,008-03

2.068-04
6.062-04

1.03B-06

2,27E-04
5.25E-03
4.91E-04

2.868-02

3.043-04
1.09E-03
3.638-03

6.813-05

2.91E+01
8,688-02

8,90E-03
1.048+00
3.63B-05

9.293+00
2.60E-02

2.69E-01
6 003+00

5,633+00
2.50E-03
2.22E-03

3,093-04

2.54E-05

1,94E-03
2.45R-04

9.698-06
9.998401

0.009+00

1.013-05

2.408-06

1.24E-05

6.43E-06

1.08E-04
1155E-05
2.088-04

1.08E-06
1.94E-07
2.09S-00
2,17.-10

5S813-07

9.303-07
2.25E-06
8.52E-08
7.283-08

1.01E-07
6.74E-08
4.428-07

3.733-09
3.958-07
4.038-07

8,52E-05
8.528-05
2.63E-07

7.758-08

2.638-07
7.758-08

1. 948-07
2.012-06
2.09E-06
0.528-06

5.19E-06

9.30H-07
1.24E-06
2.323-07

1.243-03
3.33E-05

3.80E-05

3.108-04
6.203-07

3.563-04
3.33B-05

6.908-05
2.368-04
2.40E-04
8.523-07
8.52E-07

3.95E-07

2. 17E-08
2.483-07

2.09E-07

2.40E-07
4.26E400

0.003400

1.248407
1.053408
0.008+00

1. 048+08
1.068+08

1.948+08
5.028+07
0.008+00
1.488+06

3.163+08
6,713+06

0.008+00

3.733+07
9.842+03
0.00E+00

0.008+00
8.13E+07
1.07E408
2.53E÷05

0.003+00
1.068,08
1.06E308

1.41E308

1.113+08
1.13)E08
0.00E+00

0.008+00
O,00EI00

2.40E+05
1.623+07
1.483+06
1.11÷405

1.693407
2.652*08
1.158+06
1.313+08

1. 183+08
1.21E+08
3.16E+09
1.163408
3.17H+08
2.42H+08

1.478+08
3.193+08

9.30E807
9.953+07
4.78E+07
2.228+08

6.208+07

7.878+07

1.36R+07
0.008+00

2.323+06

0.008+00
0. 00+00

Ci11
Count
Rate

(ncpm)

125
2S2

0
669

11498
3006

10446
0
0
7
0
0

35
0
0
0
8
7

0
0

42
43.

12018
9461

30
0
0
0
0

33

88
.246

1
26

146287
4031

11997
35952

196
86254

4898
21998
23779
23659

41
189

24
2
3
0
1
0
0

Total 5.50=t02 1.003+00 1.533+02 4.258+00

9.998+01 4.26E400
5.283+01 3.14B-03

407357

0
407327

Total H-3
Total W/O H-3

S. 50E+02

4.05S-01

At! From ODCM 1/2-ODC-2.01 Table 1.1.-a (from Table 13 of S& UR(8)-160)

Ei, (843-30 Data) Prom Calc Package No. ERS-SFL-92-039

F ,

fi

Ci

22800 gpm = Dilution Plowrata (15,000 gpM + 7,800 gpM)

35 gpm - Discharge flowrate
4.268+00 - Dilution Flowrate / (Discharge Flowrate x Sum Si/MPC)

Si x ct
CR - Sum (Cisi) -

HHSP - CR .
HSP - CRX 0.7 -

4.078+05 cpm

4.078+05 cpm

2.838+05 cpM
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N8. HBTHOD - Based ont 10 x New 10 CPR 20 OC's2SGC-R0100 Alarm Setpoints

nuclide

er-51

,n -54

Pe-55
Pe-59

Co-58
Qo-60

Zn-65

Np-239
Eir-83

Br-84

Rb-86
Sr-89
2r-90
Sr-91
Mo- 99

Tc-99m
Te-125M
Te-127m
Te-127

Te-129m
Te -129
1-130

Te-131m
Toe-131

1-131

Te-132
X-132

1-133
1-134
Cs-134

1-135
Cs-136
Ca-137
Ha-140

La-140
Y- 90
V-91M
Y-91
Y -93
Er-95

Nb-95

Ru-103
Ru-106

Rh-103m
Rh-106
Ce-141

Ce-143

Ce-144
Pr-143

Pr-144
)1-3
All Others

Ai
Annual

Release
(Ci)

1. 00-04

2.502-05
1.30E-04

6.50E-05
1.10E-03
1.602-04
5.108-02

3.201-05

2.90"-05
5.908-09
3.70B-05

2.20B-05

8.509-07
5.30H-06
2.308-03
2.102-03

1.90E-06
2.102-05

2.50E-05
8.208-05
5.302-05

2.30H-94
5.20E-05

9.40R-06

1.002-01
7.8018-04
2.302-03

6.502-02

4.60E-06

3.00X-02
9.201-03
3.902-03
2.20U-02

9.30H-06
8.40E-06
6.001-07
3.60E-06

4.40E-06
3.0OE-07
4.008-06
4.008-06

2.70E-06

8.20E-07
2.702-06
8.20E-07
4.002-06

0.60E-07
2.608-06
2.302-06

2.602-06
5.502+02
0.008+00

New 10 x New
10 CFR 20 EC 10 CPR 20 EC

Appendix B Appendix B

Si Table 2, Col 2 Table 2, Col 2

(uCi/Ml) (uci/ml)

Bi

Detection

C1 Efficiency

(uCi/Mt) (cpm/uCi/ml)

1.892-07
4.541-08
2.362-07

1.18B-07

2.002-06
2.918-07
9.278-05
5.02E-08
5.272-09
1.072-11

6.72E-09

4.001-08
1.54E-09

5.632-09
4.19R-06

3.82E-06
3.45R-09

3.82E-08
4.542-08
1.499-07
9.638-08
4.182-07

9.458-08

1.71B-08
1.92E-04
1.42E-06

4.189-06
1.18E-04

8.362-09

5.458-05
1.61E-05
7.09E-06
4.00E-05
1,69E-08

1. 53E-08
1.09H-09

6.54H-09

8.00H-09
5.45E-10
7.270-09

7.2*2-09

4.91E-09
1.49E-09
4.91E-09

1.492-09
7.278-09
1.56E-09

4.722-09
4.18E-09
4.72E-09
9.99E-01
0.00E+00

5-04
39-05

12-04
18-05
28-OS

3E-06
52-06
2B-05

92-04

4Z-04

78-06

81-06
52-07
2E-05
2E-05

18-03
29-05
9E-06

19-04
7E-06
42-04
22-05
92-06

9 -05
12-06
98-06

18-04

18-06
4E-04
9E-07
3E-05
62-06
1E-06
92-06

9E-06
7E-06

2E-03
91-06

2E-OS
2E-OS

39-05
31-05

33-06
62-03

0B+00
3E-OS
2S-05

3S-06

28-05
6E-04
1E-03
12-08

5E-03
3E-04

IE-03
1E-04

21-04
3E-05

5E-0S
2E-04

9E-03
4E-03

79-05
8E-05

5-06

2E-04
2E-04

IE-02
2S-04

9E-05
I-03
7?E-05

4E-03
2E-04
9E-05

OE-04
IE-05
9E-05
IE-03
7E-05
41-03

9E-06
3E-04
6E-05
IS-05
8E-05
9B-05
7E-05
2E-02
OC-05
2E*04
2E-04

39-04

3E-04
3E-05
62-02

0E+00
3E-04
2E-04

3E-05
28-04
63-03
IE-02
IE-07

si/EC
(ml/uCi)

3.632-05
1.519-04
2.362-04

1.182-03

9.99E-03
9.69E-03
1.985200

2,912-04
5, 66E-06
2. 682-09

9.61E-04
5.002-04

3.092-04
4.82E-05
2.09B-02
3.82E-04
1.731-05
4.24H-04
4.54E-05
2.13E-03

2.41-QS5
2.09E-03
1.189-03

2.142-05

1.822401
1.57H-02

4, 182-03

1.692+00

2.09B-06
6.06H*00
5.57H-02
1.18E-01
4.008*00
2.112-04
1.702-04
1.568-05
3.278-07

9.99B-05
2.718-06
3.638-05
2.421-05

1.648-05

4.973-05
8.198-08

2.422-05

7.9 1E-06

1.57E-04

2.09B-05
7.872-07
9.992401

0.00F400

3.92H-07
9.31S-08

5.10-07

2.55E-07

4.328-06
6.298-07
2.002-04

1.26E-07

1.142-07
2.329-11

1.45S-07
9.63R-08
3.348-09
2.08E-08

9.03E-06

8.24E-06
7.462-09

0.243-0O
9.912-08
3.222-07

2.0O2-07
9.03E-07
2.04Z-07

3.692-08
3.922-04
3.06E-06

9.032-06
2. 558-04

1.981-08
1.18E-04

3.612-05

1. 53E-05
8.632-05
3.652-09
3.30S-08
2.35E-09
1.41E-00

1.732-08
1.18E-09
1.57M-08

1.57E-08

1.06E-08
3.22E-09
1.062-08

3.22E-09
1.57E-08
3.392-09

1. 02E-08
9.032-09

1.02S-08
2.162+00

0.0 02+00

2.018407

1.27B+09
0.00E400

L. 26E2408
1.822408
2.38B*08
6.50 *07
1.652*08

2.422406
1.3 92*08

1.041*07
1.932*04
0.002*00

t. 04E+08

4.472+07
1.40E*08
3.941*05

1.26E*05
2.439÷06
6.53E+06
1,962+07
5. 1 82*08

2.85E+00
1.. 9*08

1.961*08
1.76E*08
4.222*08

1.732,09

4.06E208
3.258*08

1.712*08
4.282*08
1.298+08
7.50E*07

3 .082E08
0.0OO*00
1.692*08

3.5S2-05
2.03E*07
1.352+08

1.33E+08

1.718*00

0.00E+00
0.002*00

5.65B*07
7.752*07

1.202+08

1. BT2*07
1.63E+00

3.40E+06
0.00÷*00
0. 00*E00

Count
Rate

(nopm)

8

12

0

32

796

149
13025

21

0
0

2
0

2
403

1154
0

0
0
2

468
58

7
76924

539
3809

44133

7

38266

6174
6551

11052
.3

10

0
2

0
0
2

2

2
0
0

0
1

0

0

0
0
0

Total 5.50H+02 1.002*00 1.322102 2,16E+00 203612

0
203612

Total H-3
Total W/O H-3

5.502+02
2.918-01

9.992401 2.16R+00
3.208*01 1.149-03

Ai, FroXM OCM 1/2-ODC-2.01 Table 1.1-1b (from Table 13 of S&W UR(M)-160)

Hi, (RD-53 Data) From Cale Package No. RS-SpL.-86-026

f-

Ct -

C1.-

22600 gpM = Dilution Flowrate (15,000 gpm + 7,800 gpm)

80 gpm - Discharge flowrate
2.16E#00 - Dilution Flowrate I (Discharge Flowrate x Sum Si/MPC)

91 x Ct.
CR - Sum CiSi -

Eta (WIG H-3) o (C•) I (Surn Ci) -

CF-11 Conversion Factor - I / Sta e
DV - CP1I X (Sum CiRi) -

HSP - DV =

ASP - DV X 0.7 -

203612

1.702+08

5.612-09
1.142-03

1.148-03
7.99E-04

cpm
cpm/uCi/ml

Uci/ml/cper
UCi/ml

Uci Iml
oCt/mi
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2SWS-R0101 & Alarm Setpoints NEW METHOD - Based Ont

2SWS-RQ102

Nuclide

Cr-51
Mn-54
PF-55

Fe-59

Co-58
CO-60
Zn-65

Np-239

Br-83

Br-84
Br-85

Rb- 86
Rb-8e

Sr-89
Sr-90
Sr-91

Vo-99
Tc-99M
Te-125m

Te-127m
Te-127

Te-129m
Ta-129
1-130

Te-131m

Te-131

1-131
Te-132

1-132
1-133

1-134
CS-134
1-135

Cs-136
CS-137
Ba-137m
Ba-140
La-140
Y-90
Y-91M

Y-91
Y-93
zr-95

Nb-95
Ru-103
RU-106

Rh- 103nm
Rh-106

Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
H-3
All Others

Total

ERS-ATL-93-021, Rev 3
Attachment 3

10 x Naw 10 CPR 20 EC'a

EL CiBiAl
Annual
Release

(Ci)

2.008-03

3.30E-04
1.708-03

1.108-03

1.70E-02
2.108-03

5.102-02
1.308-03

5.503-03
3.008-03
3.508-04
9.108-05
2.309-01

3.70E-04
1.IOE-05

7.208-04
9.008-02
5.40E-02
3. O02-5

3.00H-04

9. 402-04

1.50B-03
1.80E-03
2.30B-03

2.70R-03
1.30E-03
2.902-01
2.908-02

1.108-01

4.208-01
5. 40E-02
2.702-02
2.10E-01

1.40E-02
1.90B-02
1.90E-02
2.30B-04
1.602-04
1.30B-06

4.208-04
6,809-05

3.802-05
6,30B-05
5.309-05

4.70H-05
1.102-05

5.202-05
1.20E-05
7.40-OS
4.308-05

3.502-05
5.30E-05

3.80B-05
1.OOE+00

0.0O2+00

New 10 x new

10 CPR 20 EC 10 CFR 20 EC
Appendix 2 Appendix B

Si Table 2, COl 2 Table 2, Col 2

(uCI/ml) (uCi/mi)

7.518-04

1.24E-04
6.3388-04

4.132-04

6.38t-03
7.882-04
1.91R-02
4 .88!-04

2.068-03
1.138-03
1.31E-04

3.41P-0S
8.638-02

1.39E-04

4.13e-06.
2,708-04
3.388-02
2.038-02
1.169-05
1.132-04
3.53)-04

5,632-04
6.75E-04

8.63E-04

1.01E-03
4.888-04
1.098-01

1.092-02

4.13E-02
1.58H-01
2.038-02
1.01E-02
7.88E-02

5.252-03

7.13E-03
7.13E-03
8.63E-05
6.00E-05
4.88S-07
1.58H-04

2.552-05
1.43B-05
2.363-05

1.99H-05
1.76E-05
4.132-06
1. 958-05
4.50E-06

2.78E-05
1.61-OS

1.312-08
1.99E-05
1.43E-OS

3.752-01
0.00E+00

52-04
3E-05

1-04

12-OS29-05

3E-06
3E-06

2E-05
9V-04
4E-04
02+00

72-06
4E-04

88-06
58-07

2U-05
2E-05
1E-03
2E-05
9E-06
IE-04
7E-06
4E-04

22-05

82-06
8E-05

12-06

9H-06
1B-04
70-06

4H-04
9E-07
3E-05
6H-06
IE-06
12-06

8E-06
92-06
72-06

2E-03

82-06
2E-05
2E-05

3R-05
38-06
6E-03
0R*00
3R-05
2E-05

3H-06
2H-05
GE-04
IE-O3
32-08

SE-03
38-04
12-03

1E-04
29-04

33-05
BE-05

28-04

98-03
4E-03

02+00

?E-05
4E-03
82-05

50-06
2H-04

2E-04
IE-02
28-04
92-05

12-03

78-05
46-03

2E-04

8e-05
8E-04
Irl-05

9S-05
12-03

7E-05
4E-03

9B-06
3E-04

6E-05
1E-05
IZ-05
8E-05
91-OS

92-05

22-02
eB-05
29-04
29-04
3E-04

38-04
6e-O5
62-02

0E+00
3E-04

2Z-04

3E-D5
22-04
6H-03
1E-02
19-07

Si/Ec
(rnl/uCi)

1.508-01

4.138-01
6.388-01
4. 13E800
3.198+03
2.630+03

3.832+02

2.442+00

2.29B-01
2.812-01

4.880-01
2.162+01
1.742+00

8.26E-01
1. 35E+00

1.69E+02
2.03E+00
5.823-02
1.25S+00

3.532-01

8.042+00
1.698-01

4.32B+00
1.27E+01
6.108-01

1.09E+04
1.211+02
4.13E+01
2.25E.03

5.072+00
1.132.03
2.63H202
8.76E+01

7.138+02
7.13E+02
1.082*00
6.678-01
6.g97-03
7.882-03

3.19E-01
7.138-02
1.10E-01

6.638-02
5.882-02
1.382-01

3.252-04

9.268-02
8.07E-02
4.382-01

.9.94S-02
2.382-03
3.75E+01

0.000+00

lDe
Ci E

(uCI/Ml) (OpX

ficienoy
7/uCi/Ml)

Rate
(ncp,)

5.162-08

8.52E-09
4.392-08
2,84E-08

4.39E-07

5,422-08
1,322-06

3.352-08
1.428-07
7.742-08

9.03309O

2.35E-09
5.942-06

9.552-09
2.84E-10

1.86E-08
2.32E-06

1.392-06
8.002-10
7.74E-09
2.43E-08

3.87H-08
4.652-08

5.94E-08

6.97E-08
3.358-08

7.488-06
7.492-07
2.84E-06
1.08E-05

1. 39E-06

6.97E-07
5.422-06
3.61E-07

4,900-07
4.90E-07
5.94E-09
4.13E-09
3.358-11
1.O8E-08

1.758-09
9.81E-10

1,63E-09
1.37E-09

1.21E-09
2,842-10

1,34E-09
3, 10E-10
1,912-09

IIIE-09
9.032-10
3.372-09
9,83E-10

2.58E-05
O.00E+00

2.012+07
1.272+08

0.00.+OO
1.268+08
1.82E+08
2.382+08
6.50E+07
2.65E+08

2.42E+06
1.382*08
9.04B+06
1.04B+07
4.842+07

1.83E204
0.00R+00
1.04E+08
4.47E+07
1.40E+08
3. 94E+05
1.26E+05
2 . 43R+06

6.530+06
1, 968+07

5.18E+08

2.858408
1.88R+08

1. 96"08
1,761408
4.22R208

1. 73E+08

4.062+08

3.25E+08
1.712+08

4.280+08

1.288+08
1.33H+08
7.50E+07
3.082+08
0.002+00

1.590+08

3.55B+05
2.03R+07
1. 35R+08

1.33E+08
1.72B+08
0.O0E+00

0.002+00

5.65E207

7.75E+07
1.200+08
1.872+07

1.63E+00
3.402+06

o.002+00

0. 002+0

1
1

0

4
80
13

86
6

11

0
0

287

0

0
2

104
195

0
0
0

0

1
32

20

6
1467

132

1198

3875
566

226

927
155

63
65

0
1
0
2

0
0
0
0
0
0

0

0
0

0
0
0
0

0

0

7525

0

7525

2.66E+00 1.002+00 1.692+04 6,886-05

3.759801 2.BE-05
1.69E+04 4,30-S05

Total H-3 1.008+00
Total W/o H-3 1.66E+00

P.

Ct
Ci

Ail From S & W Calc Package No. URM) 299-0

Ell (20-53 Data) From Calc Package No. ERS-SFL-86-026

8400 gpM - Dilution Flowayre

7220 gp- Discharge tlowrate
6.88H-05 . Dilution Flowrate / (Discharge Flowrate x Sum Si/NYC)

Si x Ct
CRH Sum CiEi -

Hia (W/O H-3) - (CR) (Sum Ci)

CF-Il Conversion Factor 1 / Sia .
Dv . CF11 x (Sum Ci~i) -

HSP - DV -

ASP - DV x 0.7 -

7925
1.75R+08

5.72B-09
4.30B-05
4.30E-05

3.018-05

COO0
cpm/uCi/ml
uCi/al/cpcs
uCiflm
uciI'ml

uCi/el
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Determination of Zn-65 Ci/yr value for ODCM Table 1.1-1a a 1.1-lb

Unit I (For ODCM l/2-ODC-2.01 Table 1,1a):

1) Letdown Volume Determinations
60 gpm = RCS Letdown Rate from l/2-ODC-3.01 Table 8la

3.15E*07 gal - Total RCS Volume Letdown in I yr , or
gal - gpm x 60 min/hr x 24 hr/day x 365 day/yr

1.19E+ll ml = Total Volume converted to ml , or
ml = gal x 3785 ml/gal

2) Determination of Activity Input to Liquid Waste in I yr
4.50Z-03 uCi/ml - Estimate of RCS Zn-65 Concentration

5.37E+08 uCi - Estimate of RCS Zn-65 Activity Input to LW in 1 yr
5.379+02 Ci = Zn-65 Liquid Waste Input Activity converted to Ci, or

Ci A uCi x 18-6 Ci/uCi

3) Determination of Zn-65 Activity Release for 1/2-ODC-2.01 Table 1.1-la
20000 OF - Total Zn-65 Decontamination Factor thru all CVCS & LW

Filters & Demineralizers.
NOTEs This value was derived from the values listed in ODCM

I/2-ODC-3.01 Table B:la. Although this table lists
"other" DF'a as I÷+7, a more appropriate value of

20000 is used (ie; the lowest of all OF'S listed).
2,69E-02 Ci - Estimate of Zn-65 Activity Release per year , or

Ci - Ci / OF)

Unit 2 (For OUCM l/2-ODC-2.01 Table 1.1-1b)l

i) Letdown Volume Determinations
57 gpm - RCS Letdown Rate from 1/2-ODC-3.01 Table B:lb

3.002+07 gal - Total RCS Volume Letdown in 1 yr , or
gal - gpm x 60 min/hr x 24 hr/day x 365 day/yr

1.138+11 ml - Total Volume converted to ml , or
ml - gal x 3785 mi/gal

2) Determination of Activity Input to Liquid Waste in I yr
4.50E-03 uCi/ml - Estimate of RCS Zn-65 Conoentration
5.10E+08 uCi Estimate of RCS Zn-65 Activity Input to LW in I yr
5.10E+02 Ci - Zn-65 Liquid Waste Input Activity converted to Ci, or

Ci - uCi x IE-6 Ci/uCi

3) Determination of Zn-65 Activity Release for 1/2-ODC-2.01 Table 1.1-lb

10000 DF - Total Zn-65 Decontamination Factor thru all CVCS & LW
Filters & Demineralizers.

NOTE: This value was derived from the values listed in ODCM
1/2-ODC-3.01 Table 8:lb. Although this table lists
"other- OF'S as high as IE+5, a more appropriate

value of 10000 is used (iet the lowest of all "other*
DP'e listed).

5.109-02 ci = Estimate of Zn-65 Activity Release per year , or
I Ci - Ci / OF)
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FLUKE Biomedical
Radiation Management Services

6045 Cochran Road
Cleveland, OH 44139-3303

To: Pravln Vakharia Tephone; 724-682-7615
Beaver Valley 1 Telefax: 724-682-4743

From: Andy Lasko Telephone: (440)542-3611
Project Manager, Telefax: (440)349-8059
e-mail: Andrew.Lasko@flukebiomedical.com

Date: April 19, 2006 Page: 1 of 7 Pages

Subject: Revised Model 843-30R Efficiencies

Mr. Vakharia

Enclosed are revised Isotopic efficiencies for the Model 843-30R Gamma Scintillation
detector used in your liquid and gaseous effluent radiation monitors. Four (4) sets of
efficiency tables are enclosed. Each table reflects the efficiency for each of the
sampling geometries used In your plant.

The source of the efficiency data is our primary isotopic calibration report 958.402. This
report documents the primary isotopic calibration performed on the Model 843-30R
detector in our Model 841-334 three (3) Liter Off-line liquid sampling geometry. The
Model 841-334 is our current version of your Model 841-3N three (3) liter Off-line
sampling geometry. The sample volume and detector location in both sampling
geometries Is the same, and the data taken with our Model 841-334 will apply directly to
your Model 841-3N.

To obtain revised efficiencies for your Letdown monitor and Gaseous effluent monitors,
the ratio between your original liquid monitor efficiency and the new efficiency was
calculated for each Isotope. The efficiency ratio was then applied to the previous
letdown monitor and gaseous effluent monitor isotopic efficiencies, and a new efficiency
was calculated. We believe this approach is valid because the detector response has
been validated in report 958.402. What changes in the letdown and gaseous effluent
monitors is the sampling geometry. By knowing the response difference of the detector
from the primary liquid Isotopic calibration, and the previous response of the letdown
and gaseous monitor sampling geometries, a new efficiency for the letdown and
gaseous geometries may be obtained by multiplying the original efficiencies by the
difference In detector efficiencies.

Page 1 of 2
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The results of this analysis are provided on the four (4) tables enclosed.

Please feel free to contact, us should you have any questions or comments on the
above.

Sincerely Yours,

Andrew Lasko
Project Manager
FLUKE Biomedical
Radiation Management Services
E-Mail: AndrewLasko @flukebiomedlcal.€om

Page 2 of 2
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BVPS Unit 1 Liquid Radialton Monitors Rev. 1.01 411712006
Gamma Sensitivitio of the 841-3N & 843-30 with 67 kv Baseline to Liquids

Monitors: RM-ILW-104 and RM.ILW- 1t6: Lquid Waste and Laundry Dreins Effluent Monitors
RM-ISS-100 and RM-.IED-100: Steam Generator Secondary Btowdown Sample and Blowdiown Monitors
RM-IAS-100: AuxiliarySteam Condensate Monitor
RM-ICC-100: Componenl Cooling Water Monitor
RM-IRW-101: Component Cooling Heat Exchanger River WaterMonitor
RM-IRWV-10OA, RM-IRW-100Bi, and RM-IRW-iOOC: Recire Spray Heat Exchanger River Water Monitors
RM-IRW-100: Component Cooling I Recirc Spray Heat Exchanger River Water Monitors
RM-IDA-100: Aux Feedwater Area Drain Tank

(1) (2) (3)
843-30 943-30 843-30R

Detection Detection Detection
Nuclide Efficiency Effliciency Efficiency

(cpnmuCi/mI) (eprWCimlnt) (cpnitCi/mt)

EltS-ATL-93-021, Rov 3
Attachmnent 5

CF

I Cr-SI
2 Co-59
3 Co-60
4 Rb-88
5 Sr-89
6 Sr-90
7 Y.90
8 Sr-9I
9 Y-91
to Zr-95
I I Nb-95
12 Zr-97
13 Mo-9P
14 Tc.99m
15 Ru-103
16 Ru-t05
17 Ru-106

18 Rh-lOS
19 Te-127m
20 Te-127
21 Sb-t27
22 Sb-129
23 Te-129m
24 Te-129
25 To-131m
26 [-131
27 Te-132
28 1-132
29 1-133
30 1-134
31 1.135
32 Cs-137
33 Ba-13im
34 Ba-140
35 La-140
36 CM-I41
37 Ce-143
38 Cc.144
39 Pr.143
40 Pr-144
41 Nd-147
42 H-3

43 Ar-4t
44 Kr-79
45 Kr-SI
46 r'8.ss
47 Kr.S5m
48 Kr-87
49 Kr-S8
so Kr-Si
51 KI•r-
52 Xe-t3lM

1.185+07 1.24E+07
I.18E408 I. 16E+08 1.06E+08
t,72E4-og 1.735+09 1,9413+08
3.36E407 3.73E+07
7.94E+03 9,84E+03
0.0089TO O.008+00
1 .72E+04 0.008+00
1.27B+03 6.97E+07 S. 13E+07
2.589+05 2.60E+05 2S33+05
8.73F407 8.60E+07 1.06E+09

8.38*7 .64Et07 1.0611+08
2.2 112+07 1.1711+08

2.42E+07 2.84E+07 1.41IE+08
9.008+07 8.96E+07 I-1.111+08

9.50E+07 1.13E+08
1.300684 7T.84+07

0.9005+00
2.96Ef07 3.076+07
4.09E+04 1.6213+07

1.381i+06 1.48E+06
1.0994-08 1.258*08
1.50E+08 1.47E+08
4.02E+06 1.118405

1.919+07 1.12E+07 1.69E-107
1.529+08 1.1513+06

1.06ET8 LI ilE408 1.18EW0
1.17E+08 3.179+09 1.21E+09
2.7511+08 2.66E+08 3.16E-+08
1.01B+09 9.9013+07 1. 16c+08
2.4213+08 1.70E+08 3.17E+08
1.22S095 1.19H+08 1.47F+09
7.656+07 8.0111+07 9.30C+07

8.0113,+07 9.85E+07
5.2113+07 4.37E+07 4.78E+07
1.73E+09 2008.-08 2.22E+08

-3V.0F.-ý07 6.209+07
727E+07 7.8713+07

1.0581+07 1.066+07 1.3613+07
1.04E+00 0.008+00

2.2 1E+06 2.25E+06 2.32F+06
3.12EM0 3.37r+07
0.0013+00 O.008+00

1.0476
0.1113
1.1188
1.1088
1.2647

0.0000
0.000

1.1667
0.9750
1.2312
1.299-8

6.3105
4,9606
1.2432
1.1911
0.6039

0.0000
1.0373

395.9842
1.0739

0.9812
0.0277
1.6132
0.0003
1.0660

1.0316
1.1884
1,1733
1.11766

i.232e
1,18 16

1.2208
1.0937
1.1118
1.2230

1.0832
1.2837
0.0000
1.0323

0.0000

1.1103
0.8412
1.0050

"117.273,

1.1729
1.0540
1.0114
1.0334

1.2127
1.1017

1,6012+05

9.450+07
1.39E+05
1.1111i+08

8.59B-407 9,54E)07
6.321+07 5.32E+07
4A.96+06 4.51E+06
4.251305 4.989+07
9.941+07 I.17E+08
8.28E+07 8.73E+07
1.29E+09 1.30E+08
1.57E+09 1.62F+08
1.488-08 1.791+08
2.28Ei'06 2.631+06
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BVPS Unit I Liquid Radiation Monitors Rev. 1.01 411712008
Gamma Sensitivities of the 841-3N & 843-30 with 67 kv Baselinc to Liquids

Monitors: RM-ILW.104 and RM.ILW-1 16: Liquid Waste and Laundry Drains Effluent Monitors
RM.ISS.100 and RM-IBD.100: Steam Generator Secondary lBowdown Sample and Bliowdowm Monitors
RM-IAS-100: Auxiliary Steam Condensate Monitor
RM-ICC.I0O: Component Cooling Water Monitor
RM-IRW-101; Componetal Cooling Heat Exchanger Rivcr Water Monitor
RM-1 RW-JOOA, RM-IRW-100B, and RM-I RW.100C: Recire Spray Heal Exchanger River Water Monitors
RM-I RW-100: Component Cooting/ Reciro Spray Heat Exchanger River Water Monitors
RM-IDA-100: Aux Feedwaer Area Drain Tank

(1) (2) (3)
843.30 843-30 843-30R

Detection Detection Detection
Nuclide Efficiency Efficiency Etflcicncy

(¢pnmuCilmt) (epnIaCitml) (cpmnuCViml)

ERS-ATL-93-021, Rev 3
Attachment S

CF

53 Xe-133
54 Xa-133m
55 Xe-035
56 "Xe-135m

57 Xe-137
58 X0-138
59 1-130
60 1-136
61 Na.24

62 Mn.54
63 Mn-56

64 Fe-59
65 Co-57
66 Co-60M

67 NI-65
68 Cu-64
69 Zn.6S
70 Br.83
71 B r.94

12 Br-8S
73 Rb-89
74 Sr-92
75 Y-90M
76 Y-91M

77 Y-92
78 TC-99
79
80 Ag.ll0m
81 Sb-124

82 Sb-125
83 Te-125m
84 Te-131
85 Te-133
86 Te-133r
87 Te.134
88 1.129
89 Cs-134
90 Cs-134m
91 Cs-136
92 Cs-138
93 Ba-139
94 Np-237

9,25E+06 9.72E+06 9.011H+06
1.61]E+07 1,321E+07 1.376+07
1,19E+08 1.18E1+08 L2213+08
7.78E4-07 7.8413.07 9.27M-+07

3.4913+07 3.93E+07
3.20E+08 1.2811+08 1.33E+08

3.08E+08 2.65E+08

1.3711+0 3.72E+08
1.73W408 9.52E+07

,80.E407 g.59E+07 1.058+0,8
1.359+08 1.1311+08 1.421+08
9.0023+07 9.17E+07 1.04E+08

7.97E+07 i.04E+08
2.)5E+05 0.00S+'00
3.98E+07 4.486+t07
3.55E+07 4.51E+05
4,67E+07 5.02E+07
1.36E+06 1.481+06

1.1617+08 9.75EM'07 3.) 6E-08
6.19E+06 6.71 E+06

1.5713+08 1.52E+08
8,54E+07 9.16E+07 1.03E+08

2.02E+11 2.37E+08
8.98E+07 1.0713+08

2.14E+07 2.3513+07 2.74E+07
2,15E'+02 3.97E+02
3.26E+07 3,84E+07
2.796+08 3.35H408
1.6913+08 I.95E608
8.7113+07 1.0113+08
1.83E403 2.40E+05
1.2013+08 1.11 E-408
1.66E+08 1.591+08
2.68E÷+08 8.96E+06

7.27E+07 1.97E+08 2.261+08
0.0013+00 0.OE-+00
2.06E+08 1,99E.+08 2,4213+08

1.13E-+07 1.4311+07
3.02E+08 2,.01.+08 3.19E+08
1.51 E+08 1.95E+08

2.07E+07 3.21 E+07
8.49E+07 1.0813+07

0.9208
1.0341
1.0379
1. 182F-

1.1248
1.0413
0.8509
2.7153

1.2172
1.2664
1.1294
1.3014

1.1258
0.0127
1.0742
1.0859

1.0837
0.9659
1.1228
0.00`12
1A959

1.1654
1.6456
1.1779
1.1999
1.1512

1.1641
1.3131
0.9241
0.9592
0.033T

1.1458
0,0000
1.2165
1.2623

1.2901
1.5530
0.1289

(1) Original Gamma Senasitivitien from Addendum to BVPS Spec No. BVS.414, Table V, 10.7-74
(2) Adjusted Gamma Sensitivities from Calculation Package No. ERS.SFL-92-039
(3) Gamma Sensitivities from Fluke Biomedical for Replacement Detector
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Evaluation of the effect on tRM-lDA-100) Alarm Setpointe due to Detector Upgrade 3S

CONCLUSIONt a:

The alarm setpoints tor the analog Orawer/meter tace ot tRM-1DA-100J, as previously provided in Calculation

No. 8700-UR(B)-223, Rev 0, are still valid and do not require revision. Therefore, the alarm setpoints
SHALL remain at the current values, as follows;

HHSP n 1.20E*04 cpm

HsP - 8.432+03 cpm

The EPP Emergency Action Level values, as documented in HAL 7.2 (Liquid Effluents) Table 7-i (Effluent
Radiation Monitor BALs), are still valid and do not require revision. Therefore, the EPP-EAL values SHALL
remain at the current values, as follows:

EPP HE RAL n 2.44H404 cpm

EPP Alert HAL - NAI Range Exceeded

However, ;_ the analog drawer/meter face of iRM-IDA-l00] is upgraded to a digital drawer/meter [ace, THEN
the revised setpoints shall be applied. This would require changes to 1/2-ODC-2.01, I-HPP-4.02.013 and EPP.
I-la Table 7-1.

DISCUSSIONS

On 11/16/08, Unit I Aux Feedwater Area Drain Radiation Monitor (RM-IDA-100] was removed from service for
calibration via IMSP-43.70-I. Several attempts were made to calibrate the monitor using the existing Model
843-32 Detector, along with two (2) other new Model 843-32 Detectors, but the attempts were unsuccessful
(See CRO8-50435 & CRO-50765). The vendor was contacted for resolution, and they suggested that the Model
843-32 Detector be replaced with the upgraded Model 843-32R Detector, because the original Model 843-32
Detectors are no longer manufactured, and any available Model 843-32 Detectors (although new) may not give
desired results. ?or intormation, the Model 843-z2 Detectors were last manulactured -14 years ago, and the
crystals may exhibit different characteristics than those provided at time of manufacture.

In order to change PROM the Model 843-32 Detector TO the Model 843-32R Detector, an evaluation ot the alarm
$etpoints needed performed. Specifically, the evaluation needed to determine effect on the current alarm
setpoints of (RM-IDA-1O0I, as previously provided in Calculation No. 8700-UR(B)-223, Rev 0 (Impact of
Atmospheric Containment Conversion, Power Uprate, and Alternate Source Terms on the Alarm setpolnts tor the
Radiation Monitors at BVPS-l), due to vendor upgrade FROM the Model 843-32 gamma scintillation detector TO
the Model 843-32R replacement gamma scintillation detector.

On 12/18/08, the vendor provided documentation of the efficiencies for the 843-32R Detector, indicating
that the efficiencies are the same as those previously provided for the 843-30R Detector. Using this
technical bass, calculations were performed using the efficiencies for the Model 843-30R Detector. The
results indicated that any calculated changes in alarm setpoints, and any calculated changes in BPP-EAL
values were insignificant, and therefore, should remain at the values shown in the calculation of record.
SpecitoaiLy the calculation Ot record is 8700-URtB)-223, Rev 0. A comparison et the setpoints and EPP-EAL
values are as follows:

HuSP Suemary

Re-Evaluated HHSP (843-32R) - CR - 1.22E+04 0pm, or 1.5% increase from Current HHSP
Re-Evaluated HHSP (843-32) - 1.05E+04 cpm, or 12.8% decrease from Current HHSP

Current HHBP (843-32) - 1.203+04 cpm

HSP Summary
Re-8valuated HSp (843-32R) - CR x 0.7 - 8.52H+03 cpm, or 1.1% increase from Current HSP

Re-Evaluated ASP (843-32) - 1.33E+03 cpm, or 13.1% decrease from Current HaSP
Current HaSP (843-32) . 8.433+03 cpm

US-HAL Summary

Re-Evaluated UE-EAL (843-325) - 2 x HHSP - 2.44E+04 cpm, or NO change from Current UE-EAL
Re-Evaluated uE-BAL (843-32) - 2.098+04 cpm, or 14.2% decrease from Current UE-SAL

Current UZ-VAL 0843-32) - 2.44B+04 opm

Alert-RAL Sum•nary
Re-Evaluated Alert-EAL (843-32R) - 200 x HHSP - 2.44E+06 cpm, or NO change from Current Alert-HAL

Re-Evaluated Alert-RAL (843-32) - 2.099+06 cpm, or 14.2% decrease from Current Alert-HAL
Current Alert-SAL - 2.448406 opmi

NOTE SINCE the calculated Alert-HAL values exceed the range of the instrument, THEN the actual
jAlert-EAL values are 'Not Applicable"
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RVAUNATOt (i
Part It Significance of Changes

The changes noted above are considered insignificant for the following reasonsl
I

I. HUSP Values: The calculated HHSP values, although shown in three (3) significant figures, are not able
to be set to that accuracy on the meter face. Specifically, JRM-lDv-100) has an analog meter face that
covers five decades (i.e., 10 to IE+6 cpm), which restricts the end-user to interpolate a aetpoint (i.e.,
1.229+04 cpm, 1,05E404 cpm and 1.20E+04 cpm) beyond one (1) signitioant tigure. In summary, the calculated
WHSP values of 1.22R÷04 cpm, 1.058+04 cpm and 1.20E+04 cpm would all be read as the identical value of
l1+04 cpm.

2. H9? Values: The calculated HSP values, although shown in three (3) significant figures, are not able to
be set to that accuracy on the meter Lace. Specilcally, |RM-iDA-100J has an analog meter Lace that covers
five decades (i.e., 10 to 1E+6 cpm), which restricts the end-user to be able to interpolate the setpoint
(i.e., 8.52E*03 cpm, 7,33E+03 cpm and 8.439+03 cpm) equal to or beyond one (1) significant figure.
Specifically, SINCE the Meter face has "hash marks" at 1, 2, 4, 6, 8 & 10, THEN the end-user would also
have ditticuLty interpolating setpoints between 95+03 and 9E+03 cpm. In summary, the calculated USP values
o0 8.52E+03 cpm, 7.33E+03 cpm and 8.439+03 cpm would most likely be set at the 8E+03 cpm -hash mark-, which
makes these values identical.

3. Alert Values: The calculated Alert-BAIL values, although shown in three (3) significant figures, are not
able to be read to that accuracy on the meter face. Specifically, (RM-1DA-100] has an analog meter face
that covers five decades (i.e., 10 to 1E+6 cpm), which restricts the end-user to interpolate a reading
(i.e., 2.449#06 cpm, 2.09E+06 cpm and 2.44E+06 cpm) beyond the range of the Instrument. In summary, the
calculated Alert-EAL values of 2.44Z+06 cpm, 2.098+06 cpm and 2.44E.06 cpm are 'Not Applicable', because
they exceed the maximum Instrument range of 18+06 cpm.-

4. UE-EAL Values; The calculated UE-EAL values, although shown in three (3) significant figures, are not
able to be read to that accuracy on the mater face. Specifically, IRM-1DA-1001 has an analog meter face
that covers five decades (i.e., 10 to lE+*G cp), which restricts the end user to interpolate a reading
(i.e., 2.44E*04 cpm, 2.096+04 cpm and 2.44P*04 cpa) beyond one (1) significant figure. In summary, the
calculated UE-EAL values of 2.44E+04 cpm, 2.098+04 cpm and 2.44E+04 cpa would all be read as the identical
value of 2E+04 cpm.

5. Summary of Differences: The differences between all the Re-Evaluated and current values range from -
14.2% change to +1.5k change. In summary, the difference between all Re-Evaluated and Current values are
insignificant, because they represent similar values when read on the meter face.

6. Setooint Truncation Practice: The actual practice for alarm setpoint adjustment of radiation monitors
with analog meter teces is to truncate the 2nd and 3rd signilticnt tigure trom the net alarm setpoint. For
example, a calculated net alarm setpoint ot up to 1.99R+04 cpm is truncated to IE+4 cpm prior to adjustment
of the alarm setpoint. In summary all Re-Evaluated and Current values are similar when read on the meter
face.

7. Imoact on Okqital Uograd2: All justifications provided in Items 1-6 above are valid only during perioda
where the analog drawer/meter Lace is installed in IRM-IDA-100. Theretore, IF the analog drawer/meter tace
of (.1-IDX-I0oo is upgraded to a digital drawer/mater face, THEN the revised setpoints shall be applied.
This would require changes to 1/2-OC-2.01, 1-HPP-4.02.013 and EPP-I-la Table 9-1.

Part 2: Graphic of Victoreen Analog Meter Face


